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A N 0 and f ky ye: 
N finice the clouds of prejudice, . which had. = 


the obſerver's eye; but that the narrow limits of the 


human underſtanding. confine the courſe of our. re- 


ſearches to one ſingſe path; namely, that of Expe 


pitch of improvement, and may with truth be faid to 
have made much greater advances towards perfec- 
tion, ſince the experimental method was introduced, 
than in the many ages before. 

This is true with regard to every branch 97 Natu- 
ral Philoſophy; but more particularly with regard to 
Chymiſtry. Though this Science cannot be ſaid to 
have ever exiſted without experiments, yet it Iabour- 
ed under the fame diſadvantages with the reſt ; be- 
cauſe thoſe who ſtudied it male all their experiments 
with a view to confirm their own Hypotheſes, and 
in conſequence. of principles which had no Foundas 
tion whatever, but in their wild imaginations. __. 

\ aroſe that enormous heap, that incong 
s jumble of facts, which ſome time ago 1 . 
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e the world, began to clear up, and men 
were convinced, by cultivating the Sciences, and at- 
tending to Natute, that no fanciful hypotheſes would 
ever lead them to the true cauſes of thoſe various 
phenomena that inceſſantly and every where meet 


pe. 
riment, or the. Uſe of our Senſes. Yet, in this 


| ſhort period, Natural Philoſophy hath riſen to a high. il 
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| A were — that pe the Metals were 
no other than Nature's rude unfiniſhed eſſays towards 
making Gold; which, by means of due. coftion in 
the bowels of the earth, advanced gradually towards 
maturity, till at laſt they were perfectly converted 
into that beautiful and precious Metall. 
On this principle, which, if not demonſtrably falſe, 
is dh leaſt utterly deſtitute of proof, and khforadrted 
by a fingle' obſervation, they attempted to finiſh what 
Nature had begun, by procuring to the imperfect 
Metals this much deſired coction. To attain it they 
made an infinite number of experiments and trials; 
which all conſpired to detect the falſity of their ſyſ- 
tem, and to ſatisfy men of ſenſe, wn the methods 
they ee were very: far from, e the 
Purpoſe. 
However, as facts brain een the ruled ge 
of Nature, it happened that thoſe experiments, though 
quite uſeleſs with regard to the end for which they 
were originally made, proved the oecahon of- ien 
curious diſcoveries. | 
Theſe lucky conſequences af dine: nillaken Is. 
bours raiſed the courage of the Chymiſts, or rather 
Alchymiſts, who lack upon every ſuch inſtance of 
ſucceſs as a new ſtep; towards the Grand Work, and 
greatly increaſed the fond opinion they entertained of 
themſelves, and of their Art, which, on that account, 
they ſet up very high above all other Sciences. Nay, 
they ea this notion of ſuperierity fo far, as to 
hold the reſt of mankind unworthy, or incapable, of 
riſing to ſuch ſublime. knowledge. In confequence 
thereof Chymiſtry became an occult and myſterious 
Science; its expreflions were all tropes and figures, 
its phraſes metaphorical, and its axioms ſo many 
enigmas : in ſhort, an obſcure unintelligible jargon is 
the juſteſt character of the Alchymiſtic Language. 
Thus, by endeavouring to conceal their ſecrets, 
den gentlemen rendered their Art uſcleſs to man- 
kind, 
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kind, and brought it — n But 
at length the genius of: true") y prevailed /in 
Chymiſtry, as, well as in the 2 Sciembes: Some 
great men aroſe, who had generoſity enough to think 
their knowledge no otherways: valuable than as it 
proved af ſervice to Society They did their utmoſt 
to introduce both the knowledge and the practice of 
many important ſecrets, tilli then of no uſe ; they 
drew aſide the veil which hid theicharms-of :Chymil- 
try; and that Science emerging from the profound 
obſcurity, in which it had for many ages lain con- 
ceuled, gained the admiration of the world as fon as 
| ie/lappeared | in open day. Several ſocieties of inge- 
nious men were formed in che moſt learned countries 
of Europe, who vied with one another in their la- 
boursito execute the noble ſcheme, and aſſiſted each 
other by mutually communicating their diſcoveries. 
Chymiſtry made the moſt rapid progreſs, enriching 
and perfecting the Arts derived from, or dependin 
on it. In a word, it put on a new face, and became 
truly worthy: of the title of Science; — its 
principles and its proceſſes on ſolid experime 
on juſt conſequences deduced: from thems 647; 
Since that time the Art is become ſo ee ; 
Js numerous diſcoveries which Chymiſts have al- 
ready made, and are daily making that large volumes 
are required to contain a — 2 Treatiſe on the 
ſubjeck. In ſhort, Chymiſtry may now im ſome de- 
gree, be compared to Geometry: each of theſe Sci · 
ences takes in a moſt ample field of inqui ry; which 
every day-enlarges' very conſiderably; from vach are 
derived ſeveral Arts, not only uſeful but even neceſ- 
ſary to Society; each hath its Axioms and its unde- 
niable principles, either ;demonſtrated from internal 
evidence, or founded on conſtant experienee; foithat 
tke one, as well as the other, may be reduced to 
certain fundamental truths, on which all the reſt are 
built. Theſe fundamental truths connected together, 
and laid down with onder and preciſion, form what "Fl 
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we eall-ive-EFlemints' of i Stienct: u. 16 l kndwa 
works relating to 'Geome: | 
try, but 1 it is not ſo witli regard to Chymiſt Anat: 
being very few/books which treat of this We 6 


an Elementary manner. | Y I 
Let it muſt be FER ahi! perfactbaticed” of "bj 


| kind ate execcdinghy uſeful. Many who, have a re- 


lifly for the Sciences, but have not leiſure to read ela. - 
borate Werks hich treat of them minutely, „ are b 

to meet with à book from which, without er ficin 
tos much of their time, or ne lecting their ordinary, 
buſmeſs, chey may obtain a taſte or Fig notion of a 


| 1. 85 who! 
incline to go farther; and learn more, may, by read- 


ing an elementary tract, be enabled to ee 


Auchdrs, Who, as they commonly write. only. f or p pro- 
ficients in the Art, are obſcure and Hardl "intelligi- 
ble to mere beginners. Nay, e to fay, char 
33 in n Ty e prove a 


ide . 
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of the whole: Art, it may help them to recollect the. 
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— —.— . what the) have Tread } mn 1 s. 


"The —— Plan on which F e 1 965 ſupf 1905 8 
my Reader an abſolute Novice in (h miſtry ; 3 to ad 
him from the moſt ſimple truths, and ſuch as imply. 


the loweſt degree of knowledge, to ſuch a as are more 


complex, and require” a greater acquaintance , with 
Nature. This order, which 1 habe laid down for u my, 
rules hath: obliged me to begin with aue | 
mot ſunple ſubſtances that we Khow, and Which we. 
conſider as the elements whereof” 'orh rs Are 5 ö mpo 1 75 
ed; as, by knowing the pr £67 perties © 5 tithe & fenen. 
tary parts, we are orally Fed to thoſe of their ſe- 


veral 


74 


U 
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veral. combinations; 5 


nd,, on the other hand, in or. 
(2 to now 1 E properties of compound bodies, it 


is neceſſary we: ſhould be firſt acquainted with the 
properties of 1 eir principles, Ibe ſame reaſon in- 
duced me, when enquiring into the properties of one 
ſubſtance, to, take no notice of thoſe whickrelatetoany 
other ſubſtance not treated ol before. For example: 
as 1 treat of Acids before Metals, 1 ſay nothing un- 
i, th he head of thoſe Acids, concerning their power 
olving metals; that I defer till I come to the 

105 wh of Metals. and thus I avoid;ſpeaking-prema- 
turely. of a ſubſtance with which 1 ſuppoſe my Reader 
010 unacquajnted. And this method I was ſo 
much t he more 19 1 induced to follow, that. know 
of no SAP mical book written on the ſame Plan: 
Aſte hou fling of Elements in, general, I treat 
next. of ſuch ſu ſtances as are immediately compoſed: 


> M44 


of them, and are, next to them, the moſt ſimple: 


ſüch are all faline. ſubſtances. This head compre- 


hends mineral Acids, fixed Alkalis, and their ſeveral 
combinations ; the volatile ſulphurcous ſpirit, ſulphur, 


phoſphorus, and the Neutral ſalts which have an earth 
or fixed Alkali for their baſis,:. thoſe which have for, 
their baſis either a volatile Alkali, or ſomec metallic 
ſubſtance, are referred, according to my general Plan, 
to the heads under which I treat: of thoſe ſubſtancet. 

Metallic ſubſtances are ſearcely more campounded 
than the ſaline; which induces me to onſider them 
next. I begin with thoſe which are the moſt ſimple, 
or at leaſt ſeem te be ſo; becauſe. their prineiples, 
being very ſtrongly connected together, are ſeparated 
with the greateſt diffculty: ſuch are the Metals pro- 
perly ſo called; namely, Gold, Silver, Copper, Iron, 
Tin, and Lead. Alter theſe come the Semi- metals 
in order; to wit, Regulus of Antimonys 3 
muth, and Regulus of Arſenic. Mereury being a 
doubtful ſubſtance, which ſome Chymiſts » rank with. 
the Metals, and others with the Semi-metals, becauſe 


i actually poflefles.c certain neee in common with 
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getables and animals, and volatile alkalis. 0 


— 


Semi-metals. 
1 next proceed to examine the ſeveral ſorts of Oils, 


whether Vegetable, which are divided into fat, efſen- 
tial, and empyreumatic; or Animal, and Mineral Oils. 


By examining theſe ſubſtances we obtain ideas of 


all the principles which enter into the compofition of 


Vegetable and Animal bodies; that is, of thoſe ſub- 


ſtances that are capable of fermentation; this enables 


me to treat of fermentation in general; of its three 
different degrees or kinds, the foirityous; acetous, 
and putrid; and of the products of thoſe. fermenta- 


tions, ardent ſpirits, acids analogous to thoſe of ve- 


14 „ 4. } 


The order in which I treat of all tho ſubſtances 
being different from that in which they are obtained 
from compound bodies, I give, in a diſtin Hapter, 
a general idea of Chymical W wirkt a 
view.to ſhew the order in which they are cparated, - 
from the ſeveral bodies in the compoſition whereof 
they are found. This brings them a ſecond time un- 
der review, and give me an opportunity of diſtinguiſh- 
ing thoſe which exiſt naturally in compound bodies, 
from thoſe which are only the reſult of.a new combina- 
tion of ſome of their principles produced by the fire. 

The ſucceeding Chapter explains the late Mr: Geof- 
fray's Table of Aſfinities; which I take to be of, great 
ufe at the end of an Elementary tract like this, as it 
collects into one point of view the moſt eſſential and 
fundamental doctrines which are diſpe Hed regs 


the work. 


I conclude with an account of the Conſtrucdion af. 
ſach Veſſels and Furnaces as are uſually employed. in 


Chymiltry. 


; "x this Part I ſay nothing of any manual er- 
tons, or the ſeveral ways of performing Chymical 
Frocefles; reſerving theſe particulars for my Treatiſe 
ak Practical Chymiſtry, to which this mo W 
dered as an Introduction. 
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V bartiets obſtructing out progs. 
To theſe ſubſtances we: may, in my opinion, give ee | +1: — a 
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4 ELEMENTS or THE | Chap. 1. 


they are compoſed, it ſeems more reaſonable_ to fix upon 
them, and conſider them as ſimple homogeneous bodies, and 
the principles of the reſt, than to fatigue our minds with 
vain conjectures about the parts or elements of which they 
may conſiſt; ſeeing there is no criterion by which we can 
know whether we have hit upon the truth, or whether the 
notions we have formed are mere fancies. We ſhall there- 
fore conſider theſe four ſubſtances as the principles or ele- 


our inquiries : becauſe, of all thoſe we have as yet diſcovered, 
they are in fact the moſt fimple; and becauſe all our decom- 
poſitions, all our experiments on other bodies, plainly proye 
that they are at laſt reſolvable into theſe primary parts. 

'Theſe principles do not enter in the ſame proportion into 
all bodies : there are even ſome mixts in the compoſition of 
which this or that particular principle is not to be found. Thus 
Air and Water ſeem to be wholly excluded from the texture 
of Metals; at leaſt all the experiments that have hitherto been 
made on them ſeem to confirm this opinion. - 

The ſubſtances compoſed immediately of theſe firſt Ele- 
ments we-ſhall call ſecondary Principles; becauſe in reality 
their ſeveral combinations with each other, the interchange- 
able coalitions that take place between - them, conſtitute the 
different natures of all other bodies; which, as they reſult 
from the union both of primary and ſecondary principles, are 
propertly entitled to the name of Compounds or Mixts. 

Before we enter upon the examination of Compound Sub- 
ſtances, it is neceſſary to conſider with ſome attention the 
moſt Simple ones, or our four firſt PORT in veder to 
diſcover Mn chief properties. | Ps 


SECTION 5 F 
Of AIR. 885 


Air is that Fluid which we conſtantly 1 and which 
ſurrounds the whole ſurface of the terreſtrial globe. Being 
heavy, like all other bodies, it penetrates into all places that 
are not either abſolutely inacceſſible, or filled with ſome other 
body heavier than itſelf. Its principal property is to be ſuſ- 
| cepible of condenſation and rarefaction; ſo that the very 
ſame quantity of Air may occupy a much greater, or a much 
ſmaller ſpace, according to the different ſtate it is in. Heat 
and cold, or, if you will, the preſence and the abſence of 
che particles of _ are the moſt uſual cauſes, and. — 

* 


id . 
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the meaſures, of its condenſation and „ : for if a 


certain quantity of Air be heated, its bulk enlarges in pro- 
portion to the degree of heat applied to it; the conſequence 


of which is, that the ſame ſpace now contains fewer particles 


of Air than it W before. Cold n praduces Jn: the op 
polite effect. þ 

On this property which Ki hang of being condenſed 5 
rarefied by heat, its elaſticity or ſpringineſs  hief 
For if Air were forced by condenſation into a lefs m—_— 
than it took up before, and then expoſed to a very conſider- 
able degree of- — it would remain quite inactive, without 
exerting ſuch an effort as it uſually makes againſt the com- 
preſſing body. On the other hand, the elaſticity of heated 
Air ariſes only from hence, that being rarefied by the action 


of Fire, it nen much more 85 than it occupied be- 


fore. 

Air enters into the compuirien of many mne e eſpe- 
cially vegetable id animal bodies: for by analyſing molt of 
them ſuch a conſiderable quantity thereof is extricated, that 
ſome naturaliſts have ſuſpeQed it to be altogether deſtitute of 
elaſticity when thus combined with the other principles in 
the compoſition of bodies. According to them, the efficacy of 
the elaſtic power of the Airis ſo prodigious, and its force when 
compreſſed ſo exceſſive, that it is not poſſible the other com- 
ponent parts of bodies ſhould be able to confine ſo much of 
it, in that ſtate of compreſſion which it muſt needs undergo, 
if retaining its elaſticity it were pent up among them. 

However that be, this elaſtic property of the Air produces 
the moſt ſingular and important phenomena, obſervable in 
the W and compoſition of bodies. 


SECTION II. 
| of WATER. 


| Warren is a thing fo well known, that it is r need- 

leſs to attempt giving a general idea of it here. Every- one 
knows that it is a tranſparent, inſipid ſubſtance, and uſually 
fluid. I fay it is uſually ſo; for being expoſed. to a certain 
degree of cold it becomes old : der therefore ſeems to 
be its, moſt natural ſtate. - 

Water expoſed to the Fire avon hot; but only to a limit- 
ed degree, beyond which its heat never riſes, be the force of 
Fire applied to it ever ſo violent: it isknown to have acquir- 
ed this degree of heat by its > bailing up with great er 

ate 
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Watet camot be made hotter becauſe it is volatile, and in- 
capable of enduring the heat, without: being nn and 
enen, diſſipated. e 

If ſuch a violent vin fudden beat be applied ito Watery as 
will not allow-it time to exhale-gently in vapours, as when, 
for inſtance, a ſmall quantity thereof is thrown upon a me- 
tal in fuſion, it is diſſipated at once with vaſt impetuoſity, 
producing a moſt terrible and dangerous exploſion. This 
ſurpriſing effect may be deduced from the inſtantaneous dila. 
tation of the parts of the Water itſelf, or rather of the Air 
it contains. Moreover, Water enters into the texture of 
many bodies, both compounds and ſecondary principles; 
but, like Air, it ſeems to be excluded from the compoſition 
of, all metals and moſt minerals. For although an immenſe 
quantity of Water exiſts in the bowels of the Earth, moiſt- 
ening all its contents, it cannot be thence inferred, that it is 
one of the principles of minerals. It is only interpoſed be- 
tween their parts; for they may be entirely diveſted of it, 
without any fort of decompoſition : indeed it is not capable 
of n intimate connection with them. 


SECTION oY 
Of Eanrn, 


[Ws obſerved that the two principles above treated of are 
volatiles that is, the action of Fire ſeparates them from the 
bodies they help to compoſe, carrying them quite off, and 
difipating them. That of which we are now to ſpeak, 
namely Earth, is fixed, and, when it is abſolutely pure, re- 
reſiſts the utmoſt force of Fire. So that, whatever remains 
of a body, after it hath been expoſed to the power of the 
ſierceſt Fire, muſt be conſidered as containing nearly all its 
earthy principle, and confiſting chiefly thereof. 1 qualify 
my expreſſion thus for two reaſons: the firſt is, becauſe it 
often happens, that this remainder does not actually contain 
all the Earth which exiſted originally in the mixt body de- 
compoſed by Fire; ſince it will aſterwards appear that Earth, 
though in its own nature fixed, may be rendered volatile by 
being intimately united with other ſubſtances which are ſo; 
and that, in fact, it is common enough for part of the Earth 
of a body to be thus volatilized by its other principles: the 
ſecond 1 is, that what remains after the calcination of a _ 
is not generally its earth in perfect purity, but combine 
Wh ue '& its' other principles which, though _— 40 
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between it and them. We ſhall, in the ſequels nden ſome 
examples to illuſtrate this theor 


Earth, therefore, properly ſo W is a d principle, 


which bs! permanent in the Fire. here is reaſon to think it 


very difficult, if not impoſſible, to obtain the earthy princi- 
ple entirely free from every other ſubſtance : for after our ut 


moſt endeavours to purify them, the Earths we obtain from 


different compounds are found to have different properties, 
according to the different bodies from which they are procured; 
or elſe, if thoſe Earths be pure, we muſt allow them to be 


eſſentially different, ſeeing they have different properties. 
Earth, in general, with regard to its. properties, may be 


diftribured into Fuſible, and unſuſible that is, into Earth 
that is capable of melting or becoming fluid in the Fire, and 


Earth that conſtantly remains in a ſolid form, never melting 
in the ſtrongeſt degree of heat to which we can expoſe it. 

The former is alſo called vitrifable, and the ſecond unvi- 
trifiable Earth: becauſe, when Earth is melted by the force of 


Fire, it becomes what we call G/a/s, which is nothing bur 


the parts of Earth brought into nearer contact, and more 
cloſely united by the means of fuſion. Perhaps the Earth, 
which we look upon as incapable of vitrification, might be 
fuſed if we could apply to it a ſufficient degree of heat. It 


is at leaſt certain, that ſome Earths, or ſtones, which ſepa- 


rately reſiſt the force of Fire, ſo that they cannot be melted, 
become fuſible when mixed together. Experience convinced 


Mr. du Hamel that lime-ſtone and ſlate are of this kind. It 
is however undoubtedly true, that one Earth differs from an- 
and this gives ground to be- 


other in its degree of fuſibility: 
lieve, that there may be a ſpecies of Earth abſolutely unvitri- 
fiable in its nature, which, being mixed in different propor- 
tions with fuſible Earths, renders them difficult to melt. 
Whatever may be in this, as there are Earths which we 
are abſolutely unable to vitrify, that is a ſufficient reaſon for 


our diviſion of them. Unvitrifiable Earths ſeem to be po- 


rous, for they imbibe Water; whence. _ have alſo _ the 


name of Abforbent E a rths, 


9 SECTION „ 
Of Fins. 


Tur Matter of pro . or 1 bd obt, _ Phlogiſton, 
Fire, the Sulphureous Principle, the. 28 Matter, 


are 
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their own natures, have been fixed by the union contracted 
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are all of them names by which the Element of Fire is uſu- 
ally denoted. But it ſhould ſeem, that an accurate diſtinc- 
tion bath not yet been made between the different ſtates in 
which it exiſts ; that is, between the phenomena of Fire ac- 
tually, exiſting as a principle in the eompoſition of bodies, 
and thoſe which it exhibits when exiſting ſeparately and in 
its natural ſtate: nor have proper diſtinct appellations been 
aſſigned to it in thoſe different circumſtances. In the latter 
ſtate we may properly give it the names of Fire, Matter of 
the Sun, of Light, and of Heat; and may conſider it as a 
ſubſtance 1 of infinitely ſmall particles, continually 
agitated by a moſt rapid motion, and, of conſequence, eſſen- 
tially fluid. | 

This ſubſtance, of which the ſun may be called the gene- 
ral reſervoir, ſeems to flow inceſſantly from that fource, dif- 
fuſing itſelf over the world, and through all the bodies we 
know; but not as a principle, or eſſential part of them, 
fince they may be deprived thereof, at leaſt in a great mea- 
ſure, without ſuffering any decompoſition. | The greateſt 
change produced on them, by its preſence or its abſence, is 
the rendering them fluid or ſolid: fo that all other bodies 
may be deemed naturally folid ; Fire alone eſſentially fluid, 
and the principle of fluidity in others. This being preſup- 
poſed, Air itſelf might become ſolid, if it could be entirely 
deprived of the Fire it contains; as bodies of moſt difficult 
fuſion become fluid, when en by a ſufhcient r 
of the particles of Fire. 

One of the chief properties of this pure Fire is to pene- 
trate eaſily into all bodies, and to diffuſe itſelf among them 
with a ſort of uniformity and equality: for if a heated body 
be contiguous to a cold one, the former communicates to the 
latter all its exceſs of heat, cooling in exact proportion as the 
other warms, till both come to have the very ſame degree of 
heat. Heat, however, is naturally communicable ſooneſt to 
the upper parts of- a body; and conſequently, when a body 
cools, the under parts become ſooneſt cold. It hath been 
obſerved, for inſtance, that the lower extremity of a heated 
body, freely ſuſpended in the-air, grows cold ſooner than the 
upper; and that, when a bar of iron is red-hot at one end, 
and cold at the other, the cold end is much ſooner heated by 
placing the bar ſo that the hot end may be undermoſt, than 
when that end is turned uppermoſt. The levity of the mat- 
ter of Fire, and the vicinity of the Earth, may polibly be 
the cauſes of this phenomenon. 


Another property of Fire i is to dilate all bodies into which 
it 
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it penetrates. This hath already been ſhewn with regard to 


| Air and Water; and it produces the ſame effect on Earth. 
Fire is the moſt powerful agent we can employ to decom- 


poſe bodies; and the greateſt degree of heat producible by 


man, is that excited by the rays of the ſun collected i in the 


focus of a large burning: glaſs. 8 
8. T I 0 N V. 
0 the Puros rox. 


Fon what hath been ſaid concerning the nature of Fire, 


it is evidently impoſſible for us to fix and confine it in a 


body. Yet the phenomena attending the combuſtion of in- 


flammable bodies ſhew, that they really contain the matter 


of Fire as a conſtituent principle. By what mechaniſm then 
is this fluid, which is ſo ſubtle, fo active, ſo difficult to con- 
fine, ſo capable of penetrating into every other ſubſtance in 
nature; how comes it, I ſay, to be ſo fixed as to make a 
component part of the. moſt ſolid bodies? It is no eaſy mat- 
ter to give a ſatisfactory anſwer to this queſtion. But, with- 


our pretending to gueſs the cauſe of the . let us 


reſt contented with the certainty of the fact, the knowledge 
of which will undoubtedly procure us Seeger 4 4 
tages. Let us therefore examine the properties of Fire thus 
fixed, and become a principle of bodies. To this ſubſtance, 


in order to diſtinguiſh it from pure and unfixed Fire, the 


Chymiſts have aſſigned the peculiar title of the Phlo giftony 
which indeed is "a other than a Greek word for the im- 


mable Matter; * which latter name, as well as by that of 
rinciple, it is alſo ſometimes called. It 


the Sulphureous 
differs from elementary Fire in the following particulars. 
1. When united to a body, it communicates to it neither heat 


nor light. 2. It produces no change in its ſtate, whether of 


ſolidity or fluidity; ſo that a ſolid body does not become fluid 
by. the acceſſion of the Phlogiſton, and vice verſa ; the ſolid 
bodies to which it is joined being only rendered thereby 
more apt to be fuſed by the force of the culinary - fire. 
3. We can convey it from the body with which it is joined 
into another body, fo that it ſhall enter into the compoſition 


thereof, and remain fixed in it. 
On this occaſion both theſe bodies, that which is deprived 
of the Phlogiſton and that which receives it, undergo very 


conſiderable alterations; and it is this laſt circumſtance, in 
particular,” that obliges us to diſtinguiſh the Phlogiſton from 
pure 


4 2 22 => a. 4 
— P moe EO nes : w—_ 8 


32 * T2 — — — — 
2 — ů ——ðö* . —— — j — — rr 2 


” 
" q - 
„ . 
N e eee 4 2 1 4 
— . 
— — — 


q 
= 
> 
4 * 
Þ 
i 
1 


— 


— — 
* 3 . . _ 2 8 9 — + * — — 2 << - _— 2 5 — 5 =] W n —  - —— — «6 i Saw — as a - — Sed Ws E 4 = 
_ — 2 — — 4 = . . — 2apt — 1 ; : - 3 > * e 2 : * — —— —_ — — _ 
— — Is . Se I — — — => 0 4 — 8 — „er- * 2 - TC ” = ay 7 * * — — * A >” — 
4 oo e _ ho a K > " 1 8 . * rr 3 L - . A EIT - 5 5 5 * — 
1 v : — — 
= - e 8 — 4 - — © * — —— — — * * 2 . = Ju * =. OOO 
* - C on * 28 — — Fi - W be. 9 2 ͤ — — — — —_— — 1 >. tf - d * = 
— - = a 8 8 F . — IN 2 a 2 — * N © — _—_ ” — 4 
— - 2 22 Ke - * — ———ů a & meg . — — — * »” iy 4 s Pot wc — — 2 
— — ow - 1 — < — — 0 N 5 5 — — — — — 2 hs I . E. — — — y 4 — 2 - - —— 1112 . IS > =, 
* - 4 oa 0 — - I A "4 _ = - — 2 A - — 
— . 2 — 2 * 7 5 31 — — — — — — — 4 0 * — — — - 
— 8 1 3 8 * — * 3 hor noms non — by ö — N 3 — 8 —— ou * — — * x — DE mn — * * * — 
— 3 — 2 2 2 vn mes ant Th — oe ET bees. 4 — 2 _— a —— — - 2 — Inna, — 2 5 — . I 
— * r * — . RIS. þ le — \ be 4 — 2 fo Bo AN GT if = * — - = — . 0 
* ———_— SETS > EO = — — ICE DR — x . EE ot Oe: — "jb. > . — —— pon Pupetibens > £ Et — 3 = 
þ . n 8 1 4 q - — 2 — > * 4 oo — - N 1 — 2 

4 , 2 - — — 4 — Ex © > * _— 

- : 5 . 9 , _— — 
1 

A ” A - 3 

ba 7 


e Vie 
——— — 9 y. 


— 


* 


5 | 
; c * 8 * % : 
S £38 + 2 5 r F 9 * $ "Ac. if 4 
ELEMENTS or Tre 


pure Fire, and to conſider it as the element of Fire combin- 
ed with ſome other ſubſtance, which ferves. it as a baſis for 
conftituting a kind of ſecondary principle. For if there were 
no difference between them, we ſhould be able to introduce 
and fix pure Fire itſelf, whefever we can introduce and fix 
the Phlogiſton: yet this is what we can by no means do, as 
will appear from experiments to be afterwards produced. 

Hitherto, Chymiſts have never been able to obtain the 
Phklogiſton quite pure, and free from every other fubſtance : 
for there are but two ways of ſeparating it from a body of 
_wizchi it makes a part.; to wit, either by applying ſome other 

with which it may unite the moment it quits the for- 
mer; or elſe by calcining and burning the- compound from 
which you defire to fever it. In the former caſe it is evident 
that we do not get the Phlogiſton by itſelf, becauſe it only 
paſſes from one combination into another; and in the latter, 
it is entirely diſſipated in the decompoſition, i that no part 
of it can poſſibly be ſecured. 

The inflammability of a body is an infallible ſign that it 
contains a Phlogiſton; but from a body's not being inflam- 
mable, it cannot be inferred that it contains none; for expe- 
riments have demonſtrated that certain metals abound with 
= which yet are by no means inflammable. © 

Me bave now delivered what is moſt neceffary to be Ahn 
concerning the principles of bodies in 0 6 They have 
many other qualities beſides thoſe aboye- mentioned; but we 
cannot properly take notice of them here, becauſe chey pre- 
ſuppoſe an acquaintance with ſome other things relating to 
bodies, of which we have hitherto ſaid nothing; intending 
to treat of them in the ſequel as occaſion ſhall offer. We 
ſhall only obſerve in this place, that when animal and vege- 
table matters are burnt, in ſuch a manner as to hinder them 
from flaming, ſome part of the Phlogiſton contained in them 
unites intimately with their moſt fixed earthy. ts, and 85 
them forms a compound, that can be e fumed only 
making it red-hot in the open air, Abele it Fakes the 
waſtes away, without emitting any flame. This compound 
is called a Coal. We ſhall inquire into the properties of this 
Coal under the head of Oils: at preſent it ſuffices that we 
know in general what it is, and that it readily e communirates 
ito wn a] A 07 the enen it contains. 4 
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by H A b u. 
A general View of the Relations or. 22 betugeen . 
| Bodiet. V2 


EFORE we can reduce oom pound Bodied: 6b che art 
| principles above pointed out, we obtain, by analyſing 
them, certain ſubſtatices which are indeed more fimple than 
the bodies they helped to compole, yet are themſelves com- 
poſed of our primary principles: They are therefore at one 
and the ſame time both principles. and compounds; for 
which reaſon we fhall, as was before ſaid, call them by the 
name of Secondary Principles. Saline and oily matters 
chiefly conſtitute this claſs. * But before we enter upon an 
examination of their properties, it is fit we lay before the 
reader a general view of what Chymiſts underſtand by the 
Relations or Affinities of Bodies; becauſe it is neceflary to 
know theſe, in order to a diſtinct conception of the different 


combinations we are to treat of. 


All the experiments hitherto made concur with daily obs 
ſervation to prove; that different bodies, whether principles or 
compounds, have ſuch a mutual Conformity, Relation, Af- 
finity, or Attraction, if you will call it ſo, as diſpoſes ſome 
of them to join and unite together, while they are incapable 
of contracting any union with others. This effect, whate- 
ver be its cauſe, will enable us to account for, and connect 
together, all the phenomena that Chymiſtry produces. The 
nature of this univerſal affection of matter is diſtinctly laid 


down in the following propoſitions. 


Firſt, If any ſubſtance hath any Affinity or conformity 
with another, the two will nin een, and form one 
compound. 

Secondly, It may be laid down as a — enki that all 
ſimilar ſubſtances have an Affinity with each other, and are 


conſequently diſpoſed to unite ;z as water with water, earth 


with earth, c. 

Thirdly, Subſtances that u unite eben loſe ſome of their 
ſeparate properties; and the compounds reſulting from their 
union partake of the properties of thoſe ſubſtances which. 
ſerve as their Principles. 


B F ourthly, 
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be The kmp ler any ſubſtances are, the tote per- 
= and conſi derable are their Affinities: whence it fol- 
lows, that the leſs bodies are compounded, the more difficult 
it is to analyſe them; that is, to ſeparate from each other 
the principles of which they conſiſftft. 
Fifthly, If a bod — conſiſt of two ſubſtances, and to thi 
compound be prefented a third ſubſtance, thathasmoAfin 
at all with one 2. the two primary ſubſtances aforeſaid, but 
has a greater Affinity with the other than thoſe two ſubſtan- 
ces have with each other, there will enſue a decompoſition, 
and a new union; that is, the third ſubſtanee will ſeparate 
the two compounding ſubſtances from each other, coaleſce 
with that which has an Affinity with it, form therewith a 
new combination, and diſengage the other, which will then 
be left at liberty, and ſuch as it was before it had contracted 
any union. 
Sixthly, It happens ſometimes that hen a third ſubſtance 
is preſented to a body conſiſting of two ſubſtances, no d& 
compoſition follows ; but the two compounding ſubſtances, 
without quitting each other, unite. with the ſubſtance pre- 
ſented to them, and form a combination of three principles: 
and this comes to paſs when that third ſubſtance has an e- 
a or nearly equal, Affinity with each: of the compound- 
ing ſubſtances. The ſame thing may alſo happen even when 
the third ſubſtance hath no Affinity far with one of the' com- 
pounding ſubſtances only. To produce ſuch an effect, it is 
ſufficient that one of the two compounding ſubſtances have 
to the third body a Relation equal, or nearly equal, to that 
which it has to the other compounding ſubſtance with which 
it is already combined. Thence it follows, that two ſub- 
ſtances, which, when apart from all others, are: incapable of 
cantraCting any union, may be rendered capable of incorpo- 
rating together in ſome meaſure, and becoming parts of the 
ſame compound, by combining with a third ſubſtance _ 
which each of them has an equal Afhnity. 445 N91 Jo0015G- 
Seventhly, A body, which of itſelf cannot deeginpole a 
compound conſiſting of two ſubſtances, becauſe, as we 
now ſaid, they have a greater affinity with each other than 
it has with either of them, becomes nevertheleſs ca pable of 
ſeparating the two by uniting with one of them, peer it is 
itlelf combined with another body, having a degree of Affi - 
nity with that one, ſufficient to compenſate its own want 
tb | thereof. In that caſe there are two Affinities, and thence 
[1 enſues a double decompoſition and a double anc 0 
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Chap. 3. THEORY or CHYMISTRY. 1 


Theſe fundamental truths, from which we ſhall de gper 2 


an explanation of all the phenomena in Ch ymiſtry, will be 


confirmed and illuſtrated by applying theo, + as we ſhall do, 


to the ſeveral. caſes, of which our 990 in this W ob · 
lee us to give a circumſtantial e Ol | 
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0 Saline Sehen in general." 7 805 


V2: a pareicls. of water be e upited with, a Partitte 
of earth, the. reſult will be a new compound, which,” ac- 
cording to our third propoſition of Affinities, will partake of 
the properties of earth and of water; and this combination 


principally forms what is called a Saline Subſtance. Conſe- 


quently every Saline Subſtance muſt have an affinity with carth 


and with water, and be capable of uniting with both or either 


of them, whether they be ſeparate or mixed together: and ac- 
cordingly this property characterizes all Salts, « or Saline Sub- 
ſtances, . in general. 

Water being volatile and Earth fixed, Salts i in general are 
leſs volatile than the former, and leſs fixed than the latter; 


chat is, fire, which cannot volatilize and carry off pure earth, 


is capable of rarefying and volatilizing a Saline Subſtance; 
but then this requires a greater degree of heat than is necet- 
fary for producing the ſame effects on pure water. 

There are ſeveral ſorts of Salts, differing from, one ano- 


cher, in reſpect either of the quantity, or the quality of the 
earth in their compoſition; or, laſtly, they differ on account 


of ſome additional principles, which not being combined 


with them in ſufficient quantity to hinder their Saline pro- 


perties from appearing, permit them to retain the name of 


Salts, though they render them very different from the Am- | 
pleſt —.— Subſtances. 


It is eaſy, to infer, from what has been ſaid of Salts i in ge- 


neral, that ſome of them muſt” be more, ſome leſs, fixed or 
volatile than others, and ſome more, (outs leſs, diſpoſed to 
unite with water, with earth, or with particular Forts of 
earth, According, to the nature or the propotyiony of en 


principles. 
a. ee proceed further, it is proper juſt to mention 
he principle reaſons, which induce us to think that every 
B 2 Saline 
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Saline Subſtance, is actuallyſa combination gf eatth 3 — 
is, the conformity Salts bävecwich earth und — p uri the 
properties they poſſeſs in common with bath: Of theſe pro- 


ter, as weſuppoſcd at our entering on this ſubject.- 


perties we ſhall treat fully, as occafion! offers; ts tonfider 
them, in examining, the ſeveral forts: of Salts. The ſecond 


ter by ſandry proceſics ; 3 particularly by repeated: didolation 
in water, evaporation, deſiccation, and calcynation. Indeed 
the Chymiſts baye not yet beten able to procure a Saline 
Subſtance, b combining earth and water ton ber. This 
favours. a ſn pieion, that, beſides theſe two, is ſome 
other principle in the compoſition of ſalts, which eſcapes out 
reſearches, hecauſe we cannot preſerye it when we decom- 
poſe them; but it is ſufficient to our purpoſe, that watet and 
earth! are Sen; amongſt the real principles of Saline 
Subſtances, and that no fe ne ever been us ang 
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Or all Saline Subſtances, the ampleſt is that called an 
gig on account of its taſte; which is like that of verjuice, 

ſorrel, vinegar, and other ſour chings, which, for the ſame 
reaſon, are alſo called Acids, By this peculiar taſte are 
Acids chiefly known. They have moreover the property of 
turning all the blue and violet colours of regetables 5904 
which diſtinguiſhes them from all other ſalts. £3595 Ar 

The form, under which Acids moſt commonly. appear; is 
that af a tranſparent liquor; though ſolidity is rather their 
natural ſtate. This is owing to their affinity with water z 
which is ſo great, that, when 2 contain but juſt as much 
of it as is nęceſſary to conſtitute them Salts, and eonſequent · 
ly have a ſolid form, they rapidly unite. therewith, the mo- 
ment they come into contact with it: and as the air is al- 
ways loaded with, moiſture and aqueous vapours, its contact 
alone is ſufficient to liquify. them; becauſe. they unite with 
its humidity, imbibe it greedily, and by that een 
fluid. We therefore ſay, he attract the [moiſture of t 
air. This change of a falt from a ſolid to a fluid ate, - 
the ſole contact of the air, is alſo. called Deliguium zo hat 
when a falt changes in this manner from a folid- into a fluid 
form, it is ſaid to run ger deliquium. Acids being the fi 2 
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8c; 1. THEORY-05 CHYMISTRY. 
ploſtiſpecie-of Baline bodies, their al 


fobſtances are ſtronger than thoſe of any detto ſort of Fife 


with the fame ſbbſtances; which is ag 


Acids in generale have a great affinity with earchs: that 
with which they moſt readily unite is the unvitrifiable earth 
to which we gave the name of abſorbent earth They ſeem 
nat to act at all upen vitrifialile7extrhs, ſuch as fand; nor 
upon ſome other kinds of earths; at leaſt while they are 

in their natural ſtate. Vet the nature of theſe ' earths. 5 
be in ſome meaſure changed, by making them red-hot in chi 
fire, and 1 them ſuddenly in cold water: for; 
by repeating this often, they are brought nearer to the natur 
of abſorbent — — e readers: on nog 'of uniting with 
Ari ĩð 95 bs 38: INTO; £ Stott 

When an acid liq vor is mixed with an abſocbeetoathicfor 


 inſtance/with —— theſe two ſubſtances inſtantly ruin into 
union, with ſo much impetuoſity, eſpecially if the acid H. 


quor be as much dephlegmated, or contain as little water, as 
may be, that a great ebullition is immediately produced; at- 
tended with conſiderable hiſſing, heat, and e Which 
riſe the very inſtant of their conjunciion. 

From the combination of an acid with an abGorhear enn 
there ariſes à new compound, which ſome Chymiſts*have 
called Sal Salſum f becauſe the Acid by uniting With the 
eatth loſes its ſour taſte, and -acquires another not unHke tfiat 
of the common ſea ·- ſalt uſed in our kitehens; yet varying ae- 
cording to the different ſorts of Acids and earths combined 
together. The Acid at the ſame time loſes its property ot 
turning vegetable blues and violet colours rel. 

If we inquire what is become of its propenſity to unite 
with water; we ſhall find that the earth, which of itſelf is 
not ſoluble in water, hath, by its union with the Aid, acquir- 
ech a facility of difſolving therein; fo that our Saf Salam 1 
ſoluble in water. But, on the other hand, the Acid hath, 
by its union with the earth, loſt part of the affinity ir had 
with water; ſo kat if a Sal Salſum be dried, and freed of 


all ſuperfluous humidity, it will remain in that dry ſolid form, 


inſtead of attracting the moiſture of the air; and running per 
deliguium, as the Acid would do if it were pure and unmix- 
od with earth. However, this general rule admits of ſome 
exceptions z' and we ſhall have occaſion in another place to 
take notice of certain combinations of Acids with earths, 
which ſtill continue to attract the moisture of the air, though 
nat ſo ſtrongly as a pure Acid. 
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When we come to treat of each Acid in pasticular, e hal 
examine the rambinations of each with the Hhlegiſton : they 


differ ſo widely from one another, and many af hem are ſo 


little known, that we cannot at preſent give any; general idea 
r 7 otro rheowrpriffig ad Vo 
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ALK AI Is are Saline combinations, in wWhig There 36.3 
greater proportion of earth than in Acids. The. principal 
arguments chat may be adduced to prove this fact are theſe: 
Firſt; if they be treated in the manner propoſed above for 
analyzing Saline Subſtanoes, we obtain from them a much 
greater quantity of earth than we do from Acids. Sccondly; 
by combining certain Acids with certain earths we can pro- 
duce Alkalis; or at leaſt ſuch. ſaline compounds; 28. greatly 
reſemble them. Our third and laſt argument · is: drawn from 
the properties of thoſe. Alkalis which, When pure and una- 


dulterated with any other principle, have leſs affinity with 


water than Acids have, and are alſo more fixed, reſiſting the 


utmoſt force of fire. On this account it is that they have 


obtained the title of Fixed, as well as to diſtinguiſn them 
from another ſpecies of Alkali, 00 bs conſidered hereafter, 
which is impure and volatilGdũGGo e n 

Though fixed Alkalis, when. — ſuſtain. the vemoſt--vic- 


lence of fire without. flying off in vapours, it is remarkable 


that, being boiled with water in an open veſſel eonſiderable 
quantities of them riſe with the ſteam: an effect, which mul 
be. attributed to the great aſſinity between theſe two; ſubſtan · 
ces, by means Whereof water communicaterſoms pa. of\ its 
volatility to the fixed ſalt. -. ' ene to Stieg 
Alkalis freed of cheir ſuperſuous huwidity:by cnleination 
atttat᷑t the moiſture of the air, but not ſo ſtrongly as: Acids: 
ſo ndr 58: caller spapeanute _ prederye: them in a ſolid 
form. 41} en lite wort terit t at 21410 Oc 13% 

They flow in enden od are then.capable of yvitingiwith 
vitrifiable, earth, and of forming therewith-true; glaſs. which: 
however, will partake-ak- their properties, if theyche uſed; ar 
ſufhcient quantity. yd no156 5901 itte: aowisd nous 

As they melt ware. readily: than vitriſiable earth, they; a- 
eee en ee ſo that a Reakey fire will reduge it: to Hao, 
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Alkalis are ktiown by cheirtaſtegwhichideracrid); 


ad 


anch by ber prbpernien they paſſe®cof-garning. N 
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Their affinity with acids is greater than that of abſorbeas 
en and hence it comes to Paſs, that if an Alkali be pre- 
rid with/an abſorbent 2 


ſented to a combination of an Arid w 
the earth will be ſeparated from che Acid by the Alkali, and 


a new union between the A eid and the Alkali will take place: 


This is both an inſtance and a proof of our fifth propoſition 
concething*Affinities.” $1.8 7 R4IEF NN 42 i This 3 Ca, . E AA 1A pi 
If u pute Alkali be proſenited' to a pure Acid, they-ruſh 
together with violence, and produce the fame p nag ag 
were obſer ved in the union of an abſorbent earth with an 
Acid; but in a greater and more remarkable degrees. gene 
iX Fixed Alkalis may in general be divided into two forts) 
ons of theſe hath all the above-recited properties; but the 
other poſſeſſes ſome chat are peculiar to itielf- We, ſhall con- 
ſider 550 latter main 12570 erer under the head of Sc 
dale... AY 77 4 Ms N . 30665 1% 885 en ads 
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Tun Acid and the Alkali thus uniting-n rob each 
other of their characteriſtic properties; ſo chat the compound 
reſulting from their union produces no change in the blue 


colours of vegetables, and has a taſte which is neither ſour 


nor aerid, but falriſh. A ſaline combination of this kind ig 


for that reaſon named Sal Salſum, Sal Madium, or a Neutral 
Salt. Such combinations are 0 called by the Pin ee 


name of Salto. FI ot 213 0) Finn 
It muſt be obſerved chat, in order to make theſe Subid per- 
ſectiy Neutral, it is neceſſary that neither of the two ſaline 
principles of which they ate compounded be predominant 
over the other; for in that caſe they will have the properties 


of the prevailing principle, The reaſon is chis: neither of 


theſe ſaline ſubſtances can unite with the other but in a li- 
| 132 proportion, beyond which there can be no further co- 
alition between them. The action by which this perfect 
union is accompliſhed i is termed Saturation ; and the inſtant 
when ſuch proportions of the two ſaline ſubſtances are mixed 
nn that the one is eee with as much of be 
; | other 
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other as ie can; poſſibly take up, is ealled che Point of Saf 
ration. All this is equally applicable to nne of 


an Atid with an abſerbent earth. [7.29 4.1.3 $4 


© The combination is knowit to be derfoch chet is, the P 
of Saturation is kyown fo be obtained, when; after pond 
whufonsof an Acid in fmall' quantities t aff Alkali, or an 
abſorbent earth, we find choſe 3 ena ceaſe, which in 
fuch cafes conftandy attend thecconflit of union; as we ſaid 
above, namely, butlition, bifling, Cc. and we may be af- 
fured the Saturation is complete when the new compound 
hath neither an atid wor an attid taſte; nor M the leaſt chan. 


es the blue colours of vegetables. 


Neutral ſalts have not f© great an affinity with water as ei- 
ther Acids or Alkalis have; becauſe "they are more com- 
pounded : for we obſerved before, that the affinities of the 
moſt compounded bodies are generally weaker than thoſe of 
the moſt ſimple. In conſequence hereof few Neutral Salts, 
wien dried, attract the moiſtare bf the air; and thoſe" that 
do attract it more flowly, and in lels quatrirys' hin” aprons 
Aids er Alkalis do- 

All Neutral Salts are ſoluble. in water; but wore or Jef 
readily, and in a greater or ſmaller quantity, according to 
the nature of their component principles. 

Water made boiling hot diffolves a greater quantity of 
thoſe falts which do not attraft the moiſture of the air, than 
when it is cold; and indeed it muſt be boiling hot to take 
up #s much of them as it is capable of diſſolvin g: but as for 
thoſe which run in the arr, the Gfference; * there be any, is 
ae FEY Muff 

"Some Neutral Salts have the * of Goring into ery- 
ade, and others have it not. 

The nature of Cryſtallization is this: Water met dif- 
Wir, nor keep in ſolution, more than a determinate quan- 
tity of any particular Salt : when therefore ſuch a quantity 


of water is evaporated from the ſolution of a Salt ede of 


eryſtallization, that the remainder contains juſt as much Salt 
as it can diſſolve, then by continuing the evaporation the 
Salt gradually recovers its ſolid form, and coneretes into ſe- 
veral little tranſparent maſſes called Cryſtals.” "Theſe. cryſtals 
Have regular figures; all differing from one another according 
to the ; mph of ſalt of which they are formed. Different 
methods of evaporating faline folutions have different effects 
on the figure and regularity of the cryſtals; and each parti- 
cular fort of falt requires a peculiar method of e to 


make 1 its cryſtals pertectly — r 8 
lu? 


evt 5 palin — > ve 1 — till the 
Salt bras to. concrete ;” hich s perocived by a kind of thin 
dark fin — 2 at the ſurface of the rs and is 


licle niece ſolution 3 is  ſulferedita ol, and the er ryſtals 


form. therein faſter or ſlower, according to. che ſort of Kal in 
— If the evaporation be carried on briſkly to perfect 
no eryſtals will be actes ee nd 3 
be be obiainea . 
be reaſons Why no pans rv when * evaporation 
is baſtily performed, and carried on to dryneſs, are, firſt, 
that the partieles of ſalt, being always in motion while the 
ſolution is hot, have not time to exert their mutual affinities, 
and to unite together as cryſtallization requires: Secondly, 
that a oertain quantity of water enters into the very compo- 
btion of eryſtals ; which is therefore abſolutely neceſſary to 
their formation, and in a greater or Amaller an de- 
cording to the nature of the Salt. 
If theſe cryſtallized falts be expoled to che * they feſt 


part with that moiſtute which is not neceſſary to a — 
ecetion, and which they retaĩned only by means of their cry- 


ſtallization: afterwards chey n flow, but with different 
degrees of fuſibilit 7x. | 025 e ener 
It muſt be obſerved, that certain fits ek as bon ns they 
are expoſed to the fire; namely, thoſe which retain a great 
deal of water in eryſtallizing. But this. fluor which they fo 
readily acquire muſt be een, diſtinguiſhed from actual 


fuſion: for it is owing only to their 9 humiditys 


which: heat renders capable of diſſolving and liquifying them; 
ſo that when it is 9 the Salt ceaſes to be fluid, and 
re ers much P an of fire to * it into real 
uſion : 
be Neutral Salts. that do nat Fn mays indeed, Os 
dried by evaporating the water which keeps them fluid; but 
by becoming ſolid they acquire no regular form; they again 
attract the dee el the air, and are. thexeby melted i into a 
liquor. Theſe may be called Ligueſcent Salts. ' 
Moſt of che Neutral Salts, that conſiſt of an Acid joined 
— = kali, or with an Abſenrens pale are theme 
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the Acid which is moſt univerſally diffuſed through all 
nature, in Waters, in the atmoſphere, and in the bowels of 
the earth. But it is ſeldom pure; being almoſt always com- 
bined with ſome other ſubſtance, That from which we ob- 


tain it with moſt eaſe, and in the greateſt quantity, is Vitriol, | 


a. mineral which. we ſhall conſider afterwards : and this is the 


£ reaſon Why it is called the Vitriolic Acid; the name by which 


it is beſt known... 11955 


When the Vitriolic Acid contains but little phlegm, yet 


. enough to give it a fluid form, it is called 01 F Vitriol, on 


account of a certain unctuoſity belonging to it. In truth this 
name is very improperly beſtowed on it; for we ſhall aſter- 
wards ſee that, bating this unctuouſneſs, it has none of the 
properties of oils. But this is not the only impropriety in 
names that we ſhall have occaſion ro cenſure. 


4 7 


dau 11 the Vitriolie Acid contain much water, it is then * 
led. Spirit of Vitriol. When it does not contain enough to 
render 7 fluid, and ſo i is in a ſolid form, it Is named the {cy 

Gul of } Vitrial. . 


„When Oil of. Vitriel highly concentrited. is. PEI with 
water, they ruſh into union with ſuch impetuoſity, t that, the 
er 925 touch each other, there ariſes a hiſling noiſe, 
like. th that of red-hot. 1 iron plunged i in cold water, togeth: r. WI ith 
a,yery conſiderable degree of beat,  Propargiongd, to. the de- 

gree to which the Agid was: concentrated. 
If. Tha, cad of, mixing this. concentrated Acid with 19 
wan on! ſ 5 ed to the air ſor ſome time, it attracts 
e moi ſture t and imbibes it moſt greedi 115 4 Both 3 Its 
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be under 15 icy form, that is, if it be conereted, 
tllüs acquired will foon reſolve it into a fue. 
- "The addition of water renders the Vitriolre Acid, andiin- 
deed all other Acids, weaker" in one ſenſr; which is, that 
when they are very aqueous they leave on the tongue a much 
ſome particular bodies: but that occaſions no change in the 
ſtrength of their affinities, put in ſame caſes rather enables 
them to diſſolve ſeveral, ſubſtances, which, when well de- 
phlegmated, they are not capable of attacking... _ 

The Vitriolic Acid combined to the point of ſaturation 
with a particular abſorbent earth, the nature of which is not 
yet well known, forms a Neutral Salt that cryſtallizes, "This 
valt is called Alum, and the figure of its cryſtals is that of 
an octahedron, or ſolid of eight ſides. Theſe octahedra are 
triangular pyramids, the angles of which are ſo cut off that 
four, of the ſurfaces are hexagons, and the other four fri- 
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The aid feiirdl ford of Ku, Which Re wetoetai'ts 
the earths combined with the Vitriolic Acid. Alum diſſolves 
calily in water; and in cryſtallization retains à conſiderable 
quantity of it; Which is the reaſon that being expoſed to the 

fire it readily melts, ſwelling and puffing up as its fuperflu- 
ous moiſture exhales. When that is quite evaporated, the 

is called Burnt Alum, and is very difficult to fuſe. 


remainder 


The Arid of the Alum is partly dilpated' by this" calcina- 
tion. Its taſte is faltiſh, with a, degree of roughneſs and a- 
fing; nn, COT I D120 


The Vitriolic Acid combined with certain earths forms a 
kind of Neutral Salt called Selenites, which cryſtallizes” in 
different forms according to the nature of its earth, There 
are numberleſs ſprings, of water infected with diſſolved 'Sele- ' 
nites ; but when this Salt is once cryſtallized, it is exceeding 
difficult to diffolve it in water a ſecond time. For that pur- 
poſe a very great quantity of water is neceſſary, and 'more- 
over it muſt boil; for as it cools moſt of the diſſolved Sele- 
nites takes a ſolid form, and falls in a powder to the bottom 
of the veſſe ee T ola 13 . TOUTE n 1 Na 11 
Ik an Alkali be preſented to the Selenites, or to 'Alum 
theſe Salts, according to the principles we” have laid down, 
will be thereby decompoſed; The is, the Acid will quit the. 
earths, and join the Alkali, with Which it hath a greater af- 
dier. Kad from this conjlintion of he VirHolit Acid with 
a ren Alkali there reſults another ſoit of Neural Salt, which 
= 63d AF le eee 
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td Tartar, becauſe one of the fred Alkalis moſt in uſe is 
called, Salt of Tartar... ; hi e At”, 
Vitriolated Fart Ar: Ven as. N aisle f oh wick 12s 
the Selenites. 18 ſhoots, into eight-fide@: cryſtals, having the 
apices of the. pyratnids pretty obtuſe. Its taſte is ſalti{h, in · 
clining to bitter; and it deerepitates on burning coals, | It 
a uires a very great degree of fire to make it ſſo. 
he Vitriolic Acid is capable of uniting with the Phiogi- 
ſton, or rather it has à greater affinity with it than with an 
other body: whenee it follows, that all compounds, of which 
it POR a Part, my be antes) fr by mern of the Phlo- 
4 From the con junction of the Vitriolic Acid with the Phlo- 
giſton ariſes a did called Mineral Sulphar, | becauſe it 
is found perfectly formed in the bowels of the 8050 It is 
alſs called Sulphur vivum, or ſimply SufhBj˖§⁸u... 
Sulphur is abſolutely inſoluble in water, and ineapable of 
contracting any ſort of union with it. It melts with a 
moderate degree of heat, and ſublimes in fine Ii ght donn 
tufts called Flowers. Sulphur. By being thus fubhmedy it 
ſuffers no decompoſition, let the operation be 1 cherer ſo 
often; ſo that Sublimed Sulphur, or a eee of ulp „bath 
exactly the ſame propenies as. * that bas never been 
ſublimed. 77 F won. 
If Sulphur be expoſed to a. briſk mat äs the n i 
takes fire, burns, and is wholly confumed. This deflagra- 
tion of Sulphur is the only means we have of decompoſing 
it, in order to obtain its Acid in purity. The Phlogiſton is 
deſtroyed by the flame, and the Acid exhales in vapours: 
theſe vapours collected have all the propetties of the Vitriolic 
Acid, and differ from it only as they ſtill retain ſome portion 
of the Phlogiſton; which, however, ſoon quits them of its 
on accord, if the free, acceſs of the eam mon Lak be not pre · 
ücgcd. R F 
Ihe portion of Phlogiſton retained bythe Acid of Sulphur 
is much more conſiderable when that. mineral is burnt gra- 
dually and flowly-; in that cafe; the vapours which: riſe from 
it have ſuch, a penetrating odour, that they inftantaneouſly 
ſuffocate any perſon, who draws in a certain quantity of them 
with his breaths. _ Theſe vapours conſtitute. what is called the 
Volatile Sprit of Sulphur. There is reaſon to think this por- 
tion of Phlogiſton Which the Acid retains is combined there- 
with in a manner different from that in which theſe two are 
united in the Sulphur itſelf; for, as has juſt been obſerved, 
nothing but aQual burning i is e ſeparating the 3 
triolic 


—— — 
2 p N q 
— — £ , — 31 
El + 3 


_ _ — — Dn <4 - _ — — — ; - . —— 
- — — —— — — 
— — Pr _ a —— 4. (pe — "Ln — » 
"x CO ER Inn Leku££ AA Fr www ct. = 


- _ — — — EE 
— : 8 — E FI PIT» 25 — 2 4 . * . RK ͤ 0 — — — 
2 * — — 8 — — _— 8 — — . —— 
- = — * 2 : — — > N — a þ _ \ 
= = a 0 ds . * * — 0 8 ba _— OT ITY - ry 2 5 
r — 2 * r a . . r - 8 we a = IS>: — 7 = "I _ 
——_ — * = = 
* q 4 — * — - _ - jams — 
* —— , — _ — — — — — — — — ts ap — — — —— — wy — — — — — — by 2 — 
* r — — — E > _ ——— * ' = v is F — 8 bo — - — — — — 4 
— 2 : > 5 * * — — * * hen 8 * oo = —— — — a — 
4 TS « > — * N - — —— - _ * 1220 — ge w_ 24 . * as _— 
« . - 
- — * Fa "> a 7 — 
- + App" a 1 1 — — — — — - - l — RO ww 
Pe 4 — ä = 
, . ay 
* hs” 
— X 7 


r 
* 
00 4 A Y 
— 


1 
| 15 
= 1 
1 
'1 

14 
* 7+ 
TE 
. | # 
Th 


— >. — „ 


R. 


Sec r. THEORY” or CHN 


clone Acid and the Phlogifton, which by cheir union > 
Sulphur; Role in cw —— 8 irit — — 
arate aneou n ex Arz Oat 
— 5 85 flies off and leaves mind debe 
comes in! every reſpect ſimilar to che VRriolie Acid. 
That the Volarile 
his aflerted it to be, appears from hence, that 
whenever the Vitriolic Acid touches any fubſtance cntainin 8 
the Phlogiſton, provided that Phlegiſton be diſengaged 6r 
opened to à certain degree, a Volatile Spirit of Sulphur is 


infallibly and immediately generated: - This Spirit hath all 
the properties of Acids, but conſiderably weakened, and of 


courſe Jeſs perceptible. © It unites with abſorbent earths or 
fixed Alkalis; and with them forms Neutral Salts; but when 
conibine@ therewith it may be ſeparared from them by the 
Vitriolic Acid, and indeed by any of the mineral Acids, be- 
cauſe its affinities are weaker. Sulphur hath the property of 
uniting with abſorbent earths, but not near ſo e "ay 
with fixed Alkalis 15 Merten 

If equal parts of Sulphur and! an Alkali be melted to; 
ther, they incorporate with each other; and from their con 
junction proceeds a compound of a moſt unpleaſant ſmell; 
much like that of rotten eggs, and of a. red colour flearly 
reſembling that of an animal liver, which has occaſioned 
. bear the name of Hepar Sulphuricy or Ca gh. th Sul. 
Fur. d id . e 25 

In this compoſition the fixed Alkali tmn to the 
Sulptitie the property of diflolving in water: and hence it 


comes that Liver of Sulphur may be made as well when the 


Alkali is diſſolved by water into a foid, a8 when i it is fuſed 
by the action of fire. 

Sulphur has leſs aMinity him: an) A0! with the bed At: 
kalis: and thereſore Liver of 8 r may be decompound- 
ed by any Acid whatever; which will unite with the fixed 

Pe therewith a Neutral boar au ſeparate the” Jul: 


A i: "of ref 


11 inr'of! Sulpkur bs Aiflblved' in water; and an Acid 


Touredithereon, the liquor, Which was tranſparent before, 


vitanily turns to an opaque white; becauſe the Sufphur, 
being forced to quit its union with the Alkali, loſes at che 
tame timę the property of diſſolving in Water, ant appears 
again in its own opaque form. The Hquor thus made White 
by the Sulphur is called Milk of Sulphur. > 

If this liquor be ſaffered to ſtand Rilt far Gras! rims; FR 
particles pf: Sulphur, now moſt minutefy divided, gradually 


approach 


ISTRY. 2 


Spirit of "Sulphur 1s x compound, 5 i 
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combined with certain abſorbent eafths, 
ſuch) as chalk, marle, boles, forms Neutral Salts" which do 
ot cryſtallize; and which, after being dried, run in the 
Al thoſe Neutral Salts which conſiſt of the Nittous' Acid 
joined to an earth, may be decompoſed by à fixed Alkali, 
with which the Acid unites, and deſerts the earth; and 
from this union of the Nitrous Acid with'a fixed” Alkali re- 
ſults a new Neutral Salt which is called Nizre, or Salt-peter. 
This latter name fgnifies the Salt of Stone; and, in Fact, 
Nitre is extracted from the ſtones and plaſter, in Which ir 
eee with a fixed" Al 
Nitre ſhoots in long cryſtals adhering fideways to each o- 
l 372115 0 2 „% ‚‚TTVTTTTTbTbTTbT 2H 21 4 0 ther; 
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parated from the Alkali, which now remains by. 
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oy © - Fersen 

This 8 . Ae 5 "Wales 'S hich, 1 "ab * % ilit 

bots, pe up till [a greater quantity here 5 Sos ALI Ret. 

It flows 10 55 Aa Pretty moderate d cs TEE el best 5 ind. :oN- 
tinues fixed therein; but being urge: by 1 oviN e, and 

the open air, it lets 80 ſome part £ s AC ir 


flies Off itſelf in part. * Fe ITY ore 
| & An 400 1 kick 


ch fa Oct; hich prdojs = Feta 


The moſt — 1 


characterizes it, is its fulmination or f*plofion; ; the nature 


of which is as follows: 


When Nitre touches any fubſtancs an A Phlogi- 

ſton, and actually ignited, that is, actuall re, it burſts 
"IO. a James burns, aud 15. decompounded with, mych 
owe 8. * 5K 


In this deflagration the Acid is diſſipated, and: tots ly e 


»þ "*% BY - Vw 


Indeed To Acid, at leaſt the greateſt part of it, is by this 
1. 2 hos aue b e Which a; when Ni- 
tre is decompounc y deflagration, is in general 
Fixed Mitre, and, more ae e Nin tre fixed by. ſuc 

and ſuch a ſubſtance as was uſed in the operation. But af 
Nitre be deflagrated with an inflammable. S 


che vitriolic Acid, as ſulphur, for inſtance, che, fix hg d. Salt 
produced. by the; Türen! is not a pure re- 


tains a good deal of the vitriolie Acid, and, vw 
therewith, hath, now formed a neutral Sal MES cond os 
Hitherto Chymiſts have been at a loſs, for the. eat w n rh 
Nitre flames, and is decompounded in the manner Om 
mentioned, when it comes in hai with z Phlogiſfon pro- 
perly circumſtanced. For my part conjecture. it to be for 
the ſame, reaſon. that vitriolated tartar, is alſo decompaunded 
by the addition of a Phlogiſton z viz. the "Nitrous. Acid, 
having a greater affinity with the Phlogiſton, than with the fix- 
ed Arai, paturally quits the latter to join with the fen 
and ſo produces a kind of ſnlphary, differing, prohabl y. from 
the common ſulphur, formed by the; vitriolic Acid, an chat 
it is combuſtible to ſuch a de 515 28 1 fire and be con- 
ku n the very moment c. ſo 16 at 8 
ine to prevent its being, 10 5 A con 
8 impolhble to fave. i it. Ti 15 opjnien, Jet 
it be conſidered, that the elne 0 hloͤgiſton is 
abſolutely neceſſary to produce this 48 88d ce. and yo the 
matter of pure fire is altogether incapable of effecting it: for 
though Nitre be expoſed to the moſt violent degree of fire, 


EVER 


| STAY. 7» 23 
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even that in the focus of the molt powerful burning-glaſs,' it 
will not flame; nor will that effect en ever happen till the Nitre 
de brought into contact with a Phlogiſton properly ſo called, 
that 15, = matter of fire exiſting as a principle of ſome bo- 
dy; and it is moreover neceſſary that this Phlogiſton be ac- 
tually on fire, and agitated with the igneous motion, or elſe 


. that the Nitre itſelf be red hot, and fo penetrated with fire 


as to kindle any inflammable matter that touches it. 

This experiment, among others, helps to ſhew the diſtinc- 
tion that ought to be made between pure elementary fire, 
and fire become a principle of bodies, to which we have Bi 
ven the name of Phlogifton. 

Before we leave this ſubject, we ſhall obſerve, that Nitre 
deflagrates only with ſuch ſubſtances as contain the Phlogi- 
{ton in its ſimpleſt and pureſt form; ſuch as charcoal, ſul- 
phur, and the metalline ſubſtances; and that, though it will 
not deflagrate without the addition of fome combuſtible mat- 
ter, it is nevertheleſs the only known body that will burn, 
and make orher combuſtibles burn with it, in cloſe veſſels, 
without the admiſſion of freſh air. 

The Nitrous Acid hath not ſo great an Ante with earths 
and Alkalis as the vitriolic Acid hath with the ſame ſub- 
ſtances z whence it follows that the vitriolic Acid decompo- 
ſes all neutral ſalts ariſing from a combination of the Nitrous 


Acid with an earth or an Alkali. The vitriolic Acids ex- 


pells the Nitrous Acid, unites with the ſubſtance which 
ſerved it for a baſis, and therewith forms a neutral ſalt, which 
is an Alum, a Selenites, or a vitriolated 1 1 Wening 
to the nature of that baſis. 

The Nitrous Acid, when thus foputured from its baſs by 
the vitriolic Acid, is named Spirit of Nitre, or Aqua Fortis. 
If it be dephlegmated, or contain but little ſuperfluous wa- 
ter, it exhales in reddiſh vapours; theſe vapours, being con- 
denſed and collected, form a liquor of a browniſh yellow, 
that inceſſantly emits vapours of the ſame colour, and of a 
pungent diſagreeable ſme]]. Theſe characters have procured 
it the names of Smoaking Spirit of Nitre, and Tellow Aqua 
Fortis. This property in the Nitrous Acid, of exhaling in 
vapours, ſhews it to be leſs fixed than the vitriolic Acid "for 
the latter, though ever ſo thoroughly dephlegmated, never 


yields any vapours, nor has It any ſmell. 
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... Of the, AC1D OF, SEA-SALT. 
ö . a 7 
Tax, Acid of Sea-falt is ſo called becauſe it is in fact ob- 
tained: from ſuch, Sea-ſalt; as is uſed in our kitchens. It is 
not certainly known in what this Acid differs from the vitri- 
olic and the nitrous, with regard to its conſtituent parts. Se- 
veral of the ableſt Chymiſts, ſuch as Becher and Stahl, are 
of opinion that the Marine. Acid is no other than the Uni- 
verſal Acid united to a particular principle which they call a 
Mercurial Earth. + Concerning this earth we ſhall have occa- 
ſion to ſay more, when we come to treat of metallic ſubſtan- 
ces: but in the mean time it muſt be owned, that the truth 
of this opinion is ſo far from being proved by a ſufficient 
number of experiments, that the very exiſtence of ſuch a 
mercurial earth is not yet well eſtabliſned; and therefore, 
that we may not exeeed the bounds: of our knowledge, we 
ſhall content ourſelves with delivering here the properties 
which charaCterize the Acid in queſtion, and by which it is 
diſtinguiſhed from the two others conſidered above. | 
When it is combined with abſorbent earths, ſuch as lime 
and chalk, it forms a neutral ſalt that does not cryſtallize, . 
and, when dried, attracts the moiſture of the air. If the 
abſorbent earth be not fully ſaturated with the Marine Acid, 
the ſalt thereby formed has the properties of a fixed Alkali: 
and this is what made us ſay, when we were on the ſubject 
of thoſe ſalts, that they might be imitated by combining an 
carth with an Acid. The Marine Acid, like the reſt, hath 
not ſo great an affinity with earths as with fixed Alkalis. 
When it is combined with the latter, it forms a neutral 
ſalt which ſhoots into cubical cryſtals. This ſalt is inclined 
to grow moiſt in the air, and is conſequently one of thoſe 
which water diſſolves in equal quantities, at leaſt as to ſenſe, 


1 
Geier, : 


whether it be boiling hot or quite cold. + . IF 

The affinity of this Acid with Alkalis and abſorbent 
Larths is not ſo great as that of the vitriolie and nitrous A- 
cids with the ſame ſubſtances: whence it ſollows, that, when 
combined therewith, it may be ſeparated- from them by ei- 


* FY ». 


ther of thoſe Acids. 
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The Acid of Sea:ſalt, thus diſengaged from the ee 
which ſerved it for a baſis, is called Spirit of Salt. When 
It contains but little phlegm it is of a lemon colour, and 
continually emits many white, very denſe, and very elaſtic 
ä | D Vapours 


Z 


— 
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vapours; on which account it is named the Snag Spirit 
of Salt. Its ſmell is not diſagreeable, nor much unlike that 
of ſaffron z; but extremely quick and CE when it 
imokes. 

The Acid of Sea-falt, like the 6 two, ſeems to . 

a greater affinity with the Phlogiſton, than with fixed Alka- 
lis. We are led to this opinion by a very curious operation, 
which gives ground to think that Sea- ſalt may be decompoſ- 
ed by the proper application of a ſubſtance Neef the 
Phlogiſton. 

From the Marine Acid combined with a Phlogiſton reſults 

a kind of Sulphur, differing from the common ſort in many 
reſpects; but particularly in this property, that it takes fire 
of itſelf upon being expoſed to the open air. This combi- 
nation is called Englifh Phoſphorus, Phoſphorus of Urine, 
becauſe it is generally prepared from urine; or, only Phoſ- 
phorus. 

This combination of the Marine Acid with a Phlogiſton 
is not eaſily effected; becauſe it requires a difficult operation 
in appropriated veſſels. For thefe reafons it does not always 
fucceed ; and Phoſphorus is ſo ſcarce and dear, that hitherto 
Chymiſts have not been able ro make on it the experiments 
: neceſſary to diſcover all its properties. If Phoſphorus be 

Juffered to burn away in the air, a ſmall quantity of an acid 
liquor may be obtained from it, which feems to be ſpirit of 

ſalt, but either altered, or combined with fome adventitious 

matter; for it has ſeveral properties that are not to be found 
in the pure Marine Acid; ſuch as, leaving a fixed fuſible 
fubſtance behind it when expoſed to a ſtrong fire, and being 
ealtly combined with the Phlogiſton ſo as to ee ee 

Phoſphorus. 

Phoſpborus reſembles fulphur in ſeveral of: its properties: 
it is ſoluble in oils; ; it melts with a gentle heat; it is ver) 
eombuſtible; it burns without producing ſoot; and its flame 
is vivid and bluiſn. | 

From what has been ſaid of the union of the Acid of 
. Sea-ſalr with a fixed Alkali, and of the neutral ſalt reſulting 
_- therefrom, it may be concluded that this neutral ſalt is no 
other than the common kitchen-ſalt. But it muſt be obſers- 
ed, that the fixed Alkali, which is the natural bafis of the 
common falt obtained from ſea-water, is of a fort fomewhat 
differing from fixed Alkalis in general, and hath certain pro- 

On pecuhar to itſelf. For, 

The baſis of Sea-ſalt differs from other fixed Alkali 
in this, that it cryſtallizes like a neutral falr. 


2. Ii 
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2. It does not grow moiſt in the air; on the contrary, 
when. expoſed to the air, it loſes part of the water that unit- 
ed with it in cryſtallization, by which means its cryſtals loſe 
their Nen become, as it were, mealy, and fall into 
2 fine fi our. 

, When combined with the vitriolic Acid to the pcint of 
en it forms a neutral ſalt differing from vitriolated 
tartar, firſt, in the figure of its cryſtals, which are oblong 
ſix-ſided ſolids; fecondly, in its quantity of water, which 
in cryſtallization unites therewith in a much greater propor- 
tion than with vitriolated tartar; whence it follows, that this 
ſalt diſſolves in water more readily than vitriolated tartar; 
thirdly, in that it flows · with a very moderate degree of heat, 
whereas vitriolated tartar requires a very fierce one. 

If the Acid of Sea - ſalt be ſeparated from its baſis by 
means of the vitriolic Acid, it is eaſy to ſee that, when the 
operation is finiſhed, the ſalt we have been ſpeaking of muſt 


be the reſult. A famous Chymiſt, named Glauber, was the 


firſt who extracted the Spirit of Salt in this manner, exa- 
mined the neutral ſalt reſulting from his proceſs, and, ſind- 
ing it to have ſome ſingular properties, called it his Sal mi- 
rabile, or wonderful Salt: on this account it is full called 
Glauber's Sal mirabile, or plainly Glauber's Salt, 
4. When the baſis of Sea-falt is combined with the ni- 
A Acid. to the point of ſaturation, there refalts a neutral 
ſalt, or a ſort of nitre, differing from the common nitre, 
firſt, in that it attracts the moilture of the air pretty ſtrong- 
ly; and this makes it difficult to cryſtallize ; ſecondly, in the 
figure of its. cryſtals, which are parallelopipeds; and this has 
procured it the name of Quaarangular Nitre. 

Common ſalt, or the neutral falt formed by combining 
the Marine Acid with this particular ſort of fixed Alkali, 
has a taſte well known to every body. The figure of its 
cryſtals is exactly cubical. It grows moiſt in the air, and, 
when expoſed to the fire, it burſts, before it melts, into ma- 
ny little fragments, with a crackling noiſe z "which is called 
the Decrepitation of Sea - ſalt. 

That neutral ſalt mentioned above, Aae is "ſhed by 
combining the Marine Acid with a common fixed Alkali, 
and called Sal febrifugum Sylvii, hath alſo this property. 

India furniſhes us with a faline ſubſtance, known by the 
name of Borax, which flows very eaſily, and then takes the 
form of glaſs. It is of great uſe in facilitating the ſuſion of 
metallic tubſtances. It pofleſies ſome of the n r of 
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rax does: provided care be taken to free it previouſly from 


is tion only. For this latter diſcovery, we are 3 to Mr. 


complete that can poſſibly be produced in natural philoſophy, 
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fixed Alkalis, which has induced certain Chymiſts to repre- 
ſent it, through aliftake;” as a pure fixed Alkali. 

By mixing borax with the vitriolic Acid, Mr. Homberg 
obtained from it a ſalt, which ſublimes in a certain degree 
of heat, whenever ſuct a mixture 1s made. This ſalt has 
very ſingular propetties ; but its nature is not yet thoroughly 
underſtood. It diflolves in water with great difficulty; it is 
not volatile, though it riſes by ſublimation from the borax. 
According to Mr. Rouelle's obſeryation, it riſes then only by 
means of the water which carries it up: for, when once 
made, it abides the fierceſt fire, flows and vitrifies juſt as bo- 


moiſture by drying it properly. Mr. Homberg called it Se- 
dative Salt, on account of its medical effects. The ſedative 
falt hath the appearance, and ſome of the properties, of a 
neutral ſalt; for it ſhoots into cryſtals, and does not change 
the colour of violets ; but it acts the part of an Acid with 
regard to Alkalis, uniting with them to the point of ſatura- 
tion, and thereby forming a true neutral ſalt. It alſo acts, 
like the Acid of vitriol on all neutral ſalts; that is, it diſ- 
charges the Acid of ſuch as have not the vitriolic Acid i in 
their compoſition. 

Since Mr. Homberg's time it hath been diſcovered, that a 
ſedative falt may be made either with the nitrous or with the 
marine Acid; and that ſublimation is not neceſſary to extract 
it from the borax, but that it may be obtained by cryſtalliza- 


Geoffry, as we are to Mr. Lemery for the former. 

Since that time M. Baron d'Henouville, an able Chymiſt, 
hath ſhewn that a ſedative ſalt may be obtained by the means 
of vegetable Acids; and hath lately demonſtrated, in ſome 
excellent papers publiſhed i in the collection of Memoirs writ- 
ten by the correſpondents of the Academy of Sciences, that 
the ſedative ſalt exiſts actually and perfectly in the borax, and 
that it is not produced by mixing Acids with that ſaline ſub- 
ſtance, as it ſeems all the Chymiſts before him imagined. 
This he proves convincingly from bis analyſis of borax, 
(which thereby appears to be nothing elſe but the ſedative 
falt united with that fixed Alkali which is the baſis of Sea- 
ſalt) and from his regenerating the ſame borax by uniting 
together that Alkali and the ſedative falt : a proof the molt 


and equivalent to demonſtration, itſelf. 
In order to finiſh what remains to be ſaid upon the ſeveral 
ſorts of ſaline ſubſtances, we ſhould now ſpeak of the Acids 

obtained 
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15 


obtained from vegetables and animals, and alſo of the vola- 
tile Alkalis : but, ſeeing theſe ſaline ſubſtances differ from 
thoſe of which we have already treated, only as they are va- 


tain principles of vegetables and animals, of which nothing 
has been yet ſaid, it is proper to defer being particular con - 
cerning them, till we have explained thoſe principles. 


- 


Cc H A PI V. 


IN ſubſtance whatever, that has been roaſted a conſi- 


ſubjects that have the property of being converted into Calces. 

We ſhall treat of Metalline Calces in a ſubſequent chapter, 
and in this confine ourſelves to the Calx of Stone, known by 
the name of Lime. Rb 


be divided into two principal kinds; one of which actually 
and properly flows when expoſed to the action of fire, and 


the other reſiſts the utmoſt force of fire, and is therefore ſaid 
to be an unfuſible or unvitrifiable earth. The latter is alſo 
not uncommonly called calcinable earth; though ſundry forts 


fire all the qualities of calcined earth, or Lime properly ſq 
called: ſuch earths are particularly diſtinguiſhed by the deno- 
mination of refractory earths. _ N 

As the different ſorts of ſtones are nothing more than com- 


the earths of which they are compoſed, and may, like them, 
be divided into fuſible or vitrifiable, and unfuſible ar calein- 
able. The fuſible ſtones are generally denoted by the name 
of Flints; the caleinable ſtones, again, are the ſeveral ſorts 
of marhles, cretaceous ſtones, thoſe commonly called 

ſtones, &c. ſome of which, as they make the beſt Lime, are, 
by way of eminence, called Limetones. Sea-ſhells, alſo, 
and ſtones that abound with foſſile ſhells, are capable of be- 


ing burnt to Lime, 
has All 
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riouſly altered by the unions they have contracted with cer- 
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dcrable time in a ſtrong fire without melting, is com» 
monly called a Calx. Stones and metals are the principal 


In treating of earths in general we obſerved that they may 


turns to glaſs; whence it is called a 775 or vitrifiable earth; 
r 


of unfuſible earths are incapable of acquiring by the action of 


pounds of different earths, they have the ſame properties with 
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Au theſe ſubſtances, being expoſed, for a longer or ſhort- 
er time, as the nature of each requires, to the violent action 
of fire, . are ſaid to be calcined. By calcination they loſe a 
conſiderable part of their weight, acquire a white colour, and 
become friable though ever ſo ſolid before; as, for inſtance, 
the very hardeſt marbles. Theſe ſubſtances, when thus cal- 
cined, take the name of Quic Lime. 1 
Water penetrates Weck Lime, and ruſhes into it with vaſt 
activity. If a lump of newly calcined Lime be thrown into 
water, it inſtantly excites almoſt as great a noiſe, ebullition, 
and ſmoke, as would be produced by a piece of red-hot i iron; 
with ſuch a degree of heat too, that, if the Lime be in due 
proportion to the water, it will ſet fire to combuſtible bodies; 
as hath unfortunately happened to veſſels laden with Quick 
Lime, on their ſpringing a ſmall leak. 
| As ſoon as Quick Lime is put into water, 1 it ſwells, and 
[| falls aſunder into an infinite number of minute particles : in 
a word, it is in a manner diſſolved by the water, which forms 
therewith a ſort of white paſte called Slacked Lime. | 
If the quantity of water be conſiderable enough for the 
Lime to form with it a white liquor, this Iiquor is called Lac 
Calcis ; which, being left ſome time to ſettle, grows clear 
| | and tranſparent, the Lime which was ſuſpended therein, and 
occaſioned its opacity, ſubſiding to the bottom of the veſſel. 
Then there forms on the ſurface of the liquor a cryſtalline 
pellicle, ſomewhat opaque and dark-coloured, which being 
ſkimmed off is reproduced from time to time. This matter 
is called Cremor Calcit. 

3 Slacked Lime gradually grows U and takes the forts of 
a a ſolid body, but full of cracks and deſtitute of firmneſs. The 
event is different when you mix it up, while yet a paſte, with 
a certain quantity of uncalcined ſtony matter, ſuch as ſand, 
for example: then it takes the name of Mortar, and gradu- 
ally acquires, as it grows drier and older, a hardneſs equal 
to that of the beſt ſtones. This is a very ſingular property 
of Lime, nor is it eaſy to account for it: but it is a'benefi- 
cial one; for every body knows the uſe of Mortar in build- 

YT "0 
Quick * attracts the Ire of the air, in the dame 
manner as concentrated acids, and dry fixed alkalis; but not 
in ſuch quantities as to render it fluid: it only falls into ex- 
_ tremely ſmall particles, takes the form of : a fine powder, and 
the title of Lime flacked i in the air. | 
Lime once flacked, however dry it may erw appear, 
always retains a large a of the water it bad ä 
j | WHOLC 
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which cannot be ſeparated from it again but by means of a 


violent calcination. Bein ng. ſo recalcined it returns to be 
uick Lime, recovering all its properties. 
eſides this great affinity of Quick Lime with water, which 
fiſcovers a ſaline character, it has ſeveral other ſaline pro- 
rties, to be afterwards examined, much reſembling thoſe 
of fixed alkalis. In Chymiſtry it acts very nearly as thoſe 
ſalts do, and may be conſidered as holding the middle rank 
between a pure abſorbent earth and a fixed alkali: and this 
hath induced many Chymiſts to think that Lime contains a 
true ſalt, to which all the properties it poſſeſſes 1 in common 
with ſalts may be attributed. | 
But as the chymical examination of this ſubject bath long 


been neglected, the exiſtence of a ſaline lub in Lime 
hath been long doubtful. 


Mr. du Fay, author of ſome ex- 

cellent chymical experiments, was one of the firſt who ob- 
tained a falt from Lime, by lixiviating it with a great deal of 
water, which he afterwards evaporated. But the quantity of 
falt he obtained by that means was very ſmall ; nor was it of 
an alkaline nature, as one would think it ſhould have been, 
conſidering the properties of Lime. Mr. du Fay did not 
carry his experiments on this ſubject any further, probably 
for want of time; nor did he determine of what nature the 


ſalt was. 


Mr. Malouin Fe the curiolity to examine this ſalt of 
Lime, and ſoon found that it was nothing elſe but what was 
above called Cremor Calcis. He found, moreover, that, by 
mixing a fixed alkali with lime-water, | a vitriolated tartar 
was formed; that, by mixing therewith an alkali like the 


baſis of fea-falt, a Glauber's ſalt was produced; and, laſtly, 


by combining lime with a ſubſtance abounding in phlogiſton, 
he obtained a true ſulphur. Theſe very ingenious experi- 
ments prove to a demonſtration, that the vitriolic acid conſti- 
tures the ſalt of Lime: for, as hath been ſhewn, no other 
acid is capable of forming ſuch combinations. On the other 
hand, Mr. Malouin, having forced the vitriolic acid of this 


falt to combine with a phlogiſton, found its baſis to be earthy, 


and analogous to that of the ſelenites : whence he concluded, 
that the ſalt of Lime is a true neutral ſalt, of the ſame kind 
as the ſelenites. Mr. Malouin tells us he found ſeveral other 
falts in Lime. But as none of them was a fixed alkali, and 


as all the ſaline properties of Lime have an affinity with thoſe 


of that kind of ſalt, there is great reaſon to think that all 
thoſe ſalts are foreign to Lime, and that their union with it is 
merely accidental. 


I myſelf 
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- Not approach to one of theſe ſtates but in proportion as it re- 


bodies to fuſion and vitrification which are in themſelves the 
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I myſelf have made ſeveral experiments in order to get 
ſome inſight into the ſaline nature of Lime, and. ſhall here 
produce the reſult with all poſſible conciſeneſs: I took ſeveral 
ſtones of different kinds, ſome of which produced by calci- 
nation a very ſtrong Lime, and others but a very weak one. 
Theſe I impregnated with different ſaline ſubſtances, acids, 
alkalis, and neutrals, and then expoſed them all to the ſame 
degree of fire, which was a pretty ſtrong one, and long e- 
nough continued to have made very good Lime of ſtones the 

molt difficult to calcine. The conſequence was, that, in the 
firſt place, thoſe ſtones which naturally made but a weak 
Lime were not, by this proceſs, converted into a ftronger 
Lime; and, moreover, that none of theſe ſtones, even ſuch 
as would naturally have produced the moſt active Lime, had 
acquired the properties of Lime. Theſe experiments I va- 
ried many ways, employing different proportions of ſaline 
matters, and almoſt every poſſible degree of fire, and con- 
ſtantly obſerved, after calcination, that all thoſe ſtones were 
ſo much the farther from the nature of Lime, as they had 
been combined with larger doſes: of ſalts. Among thoſe 
which were impregnated with the greateſt proportion of falts, 
and had ſuffered the greateſt violence of fire, I obſerved: ſome - 
that had begun to flow, and were in a manner vitrified. 
Now, as the ſame ſubject cannot be, at one and the ſame 
time, in the ſtate of glaſs and of Lime too; as a body can- 


cedes from the other; and as ſalts in general difpoſe thoſe 


molt averſe to either, I concluded from my experiments, that 
the ſaline ſubſtances I uſed, had, by aCting as fluxes upon - 
the ſtones, prevented their calcination ;z that conſequently we 
may ſuſpect there is no ſaline matter in the compoſition of 
Lime, as Lime; and that Lime does not owe its ſaline and 
alkaline-properties to any ſalt; or at leaſt that, if it does owe 
thoſe properties to a ſalt, ſuch ſalt muſt be naturally and ori- 
ginally combined with the matter of the ſtone in ſo juſt a 
proportion, that it is impoſſible to increaſe the quantity there- 
of without prejudicing the Lime, and depriving it in ſome 
meaſure of its virtue. This theory agrees perfectly with the: 
illuſtrious. Stahl's opinion; for he thinks, as we obſerved in 
diſcourſing of falts in general, that every ſaline ſubſtance is 
but an earth combined in a certain manner with water. This 
notion he applies to Lime, and ſays, that fire only ſubti- 
lizes and attenuates the earthy matter, and thereby renders it 
capable of uniting with water in ſuch a manner, that * 

„„ | 5 G uit 
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ſult of theit combination ſhall be a ſubſtance having ſaline 
properties; and that Lime accordingly never acquires theſe 
roperties till it be combined with water. 8 

[ have dwelt longer on the Salt of Lime than T ſhall on 
any other particular; becauſe tlie ſubject, though in itſelf of 
great importance, has hitherto been but little attended to, 
and becauſe the experiments here tecited are entirely new. 

Lime unites with all acids; and in conjunction with them 
exhibits various phenomena. EE ds 4 Sis ip 
The vitriolic acid poured upon Lime diſſolves it with ef- 
ferveſcence and heat. From this mixture there exhales a 
great quantity of vapours, in ſmell and colour perfectly like 
thoſe of ſea · ſalt; from which, however, they are found to be 
very different when edllected into a liquor. From this com- 
bination of the vitriolie acid with Lime ariſes a neutral ſalt, 
which ſhoots into eryſtals; and is of the fame kind with the 
ſclenetic ſalt obtained from Lime by Mr. Malouin. 

The nitrous acid poured upon Lime diſſolves it in like 
manner with efferveſcence and heat: but the ſolution is tranſ- 
parent, and therein differs from the former, which is opaque. 
From this mixture there ariſes a neutral ſalt, which does not 
eryſtallize, and has withal the very ſingular property of being 
volatile, and riſing wholly by diſtillation in a liquid form. 
This phenomenon is ſo much the more remarkable, as Lime, 
the baſis of this ſalt, is one of the moſt fixed bodies known 
in Chymiſtry. ni at fo e e ee, 

With the acid of ſea- ſalt Lime forms alſo a ſingular ſort 
of ſalt, which greedily imbibes the moiſture of the air. We 
_ have occaſion to take further notice of it in another 
placed 1 jỹD s habe, 66 Y 1 

Theſe experiments made on Lime with acids are likewiſe 
quite new. We are indebted for them to Mr. Du Hamel of 
the Academy of Sciences, whoſe admirable Memoirs on ſe- 

veral ſubjects ſhew his extenſive knowledge in all parts of 
Natural Philoſophy: . 8 15s 1 

Lime applied to fixed alkalis adds conſiderably to their 
cauſtic quality, and makes them more penetrating and active. 
An alkaline lixivium in which Lime hath been boiled, being 
evaporated to dryneſs, forms a very cauſtic ſubſtance, which 
lows in- the fire much more eafily, attracts and retains moi- 
ture much more ſtrongly, than fixed alkalis that have not 
been fo treated. An alkali thus acuated by Lime is called 
the Cauſtic Stone, or Potential Cautery ; becauſe it is em- 
ployed by ſurgeons to produce eſchars on the ſkin and cau- 


decize it. | N 
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rr 41 Lt 9 are heavy, glittering, opaque, 
fuſible bodies. They c conſiſt. ien of Robe 
earth united with he phlogiſto n 
+ | -* Several Chymiſts inſiſt on athird e e 
1 and have gen it the name of Mercurial Earth ; vbich, ac- 
| cording to Becher and Stahl, is the very ſame--that being 
combined with the vitriolic acid forms and -charaQterizes the 
acid of ſea>ſalt. The exiſtence of this principle hath. not yet 
been demonſtrated by any decifive experiment; but we ſhall 
ſhew that there are pretty ſtrong reaſons for admitting it. 
We ſhall begin with mentioning the experiments which 
prove Metallic Subſtances to conſiſt of a vitrifiable earth unit · 
ed with the phlogiſton. The firſt is this: if they be calcin- 
ed in ſuch a manner as to have no communication, with any 
inflammable matter, they will be ſpoiled of all their proper - 
ties, and reduced to an earth or calx, that has neither the 
ſplendour nor the ductility of a metal, and in a ſtrong fire 
turns to an actual glaſs, inſtead of flowing like a metal. 
I! he ſecond is, that the calx or the glaſs: reſulting. from a 
| | metal thus decompoſed, recovers all its metalline properties 
| by being fuſed in immediate contact with an inflammable 
| ſubſtance, capable of reſtoring the phlogiſton of which cal- 
cination had deprived. it. FF 
On this occaſion we muſt a that Ch yeniſtachave-n 
pet been able, by adding the phlogiſton, to give the- proper- 
ties of metals to all ſorts of vitrifiable earths indiſcriminately; 
but to ſuch only as originally made a part of ſome metallic 
body. For example, a compound cannot be made with the 
phlogiſton and ſand that ſhall have the leaſt reſemblance of a 
metal: and this is what ſeems to point out the reality of 2 
third principle, as neceſſary to form the metalline combina: 
tion. This principle may probably remain united with the 
vitrifiable earth of a metallic ſubſtance, when reduced to 2 
2 whence it follows, that ſuch vitrified metals require 
only the addition of a phlogiſton to enable . to * a- 


gain in ing priſtine form. 703-6 | 
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It may be inferred from atiother experiment, that the calx 
nd a metal are not its p rhable-earth, 
properly ſo called : for by repeated or long: continued calci- 
nations, ſuch a calx or glaſs may be rendered incapable of 
ever reſuming the metalline form, in whatever manner the 
phlogiſton be afterwards applied to it; fo that by this means 

it is brought into the condition of a pure vitriflable earth, 
abſolutely Jak from any mixture. "Thoſe Chymiſts who pa- 
tronize thè Mercurial earth, produce many other pi 
the etiſtenee of that principle in Metallie Subſtances; Vu 
they would be miſplaced in an elementary treatiſe like this 


CA c e 


z WIe b sing the phtog iſton to à metallic glaſs we re- 
- ſtore je 10 the forma of u metal, we ate ſaid'to reduce,” refuſed 
t 16; of vi that metal.” 694 en 17 Tayerft; + 
e Metallic Sabftances are of aikerent Hunde, and are divided 
t into Nera and Semi-metaly.” It. 367 FSG 
1 Thoſe are called Metals hich; beſides their e 
: plendost and appearance, are alſo malleable; that is, have 
b the property of ſtretching under the bammer, and by that 
bn means een r into different formas without breaks 
1- in JAE 30 V: | LL ba F 8.4 
* Thoſe which have 0. enty the mera Glover and appear- 
7 | ance, "without malleability, are called Semi- metals 
e 


Merais are alſo further fubdivided into two ſorts; vis 
effet and Amped Metal... d ory en base 
Thi Petfeck ! Metals are thoſe which ſuffer no Fe or 
cage whatever by the moſt violent and moſt hw en S 
0 re 97151 1 Ra he's WT Pr ty 40 
The Ipergerr Metals are thoſe which by tlic" force-of" five a, 
may be deprived of their phlogiſton, ane "Oy 1 | a 
their metalline form. Nin ps 
"When but”a moderate degree of fire au, enpeed to de- - 
prive'#' Metal of its p hlogiſton, t the metal is faid to be calcin- 
ed; and then it appears in the form of a powdered earth, 
which is calfed à Calx: and this metalline calx being expoſed 
to a mofe* violent degree of fire melts and turns to glaſs. 
Metallic Subſtanees have an affinity with atids: but not 
equally with all; that is, every Metallie Subſtance is not ca. 
pable of unfting afid joining with every Arik © 
When an Herd unites with a Metallic Subſtance there com- 
monly” aciles an ebulktion, attended with a kind of hiſſing 
noſe and firing exhalations. By degrees, as the union be- 
comes more perfect; the partieles of the metal combining 
with the acid become inviſible: this is termed Diſſolut ion; 
and w hen a metalline maſs thus appears in an acid, the me- 
E 2 | tal 
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ſervef that aęids act upon Metalli ne re- 
ſpect, juſt as they do upon alkalis and abſorbent earths ; ; for 


of as is ſufficient to ſaturate it, to deftroy ſeveral of its pro- 
its affinity with water  is- conſiderably impaired. On thę o- 


Vons of Metalline Subſtances with acids form different ſorts 


ing into eryſtals, while others have it nat : moſt of them, 


with the acid, and precipitate the metal. 
are called Magiſteries and Precipitates of metals. None of 
theſe precipitates, except thoſe of the perfect metals, retain 


the metalline form: moſt of their phlogiſton hath been de- 
wy. ed by the ſolution and precipitation, and muſt be reſtor- 


ed of their phlogiſton by calcination; and accordingly ſuch a 


* differ according to their different kinds: but this is not uni- 
5 with ſome others. £ 
unite, except they be both in a ſimilar ſtate ; that is, both in 


u Metalline form, or both in the form of a Glaſs ; for a Me- 
talline Subſtance retaining its phlogiſton cannot contract an 


, 


tal is id to be di olved by that acid. It ; is proper to ob- 


an acid cannot take up above ſuch a gertain proportion there 


perties, and weaken others. For example, when an acid is 
combined with a metal to the point of ſaturation, it loſes its 
taſte, does not turn the blue colour of a vegetable red, and 


ther hand, Metalline Subſtances,” which when pure are ihca- 
pable of uniting with water, by being joined with an acid 
acquire the property of diſſolving in water. Theſe combina- 


of neutral ſalts; ſome of which have the property of ſhoot- 


when thoroughly dried, attract the moiſture of the air. 

The affinity which Metalline Subſtances have with acids 
is leſs than that which abſorbent earths and fixed alkalis have 
with the ſame acids; ſo that all metalline falts may he de- 
compounded by one of theſe ſubſtances, | which will unite 


. Metalline\Subſtapces thus ſeparated from an * 3 


fore they can recover their properties. In. ſhort, they 
" nearly in the ſame ſtate with Metalline Subſtances depriv= 


precipitate is called a Calx. 
A metalline calx prepared in this manner loſes a greater oi 
a leſs portion of its phlogiſton, the more or leſs effectual]j 
and thoroughly the Metalline Subſtance, of which it made a 
part, was diflolved by the acid. 
Metallic Subſtances have affinities with each other which 


verſal; for ſome of them are incapable of any fort of union 


It muſt be obſerved, that Metallic Subſtances will not 


union with any „ glaſs, eren its own. 


* 


CHAT, 


Bect. 1. THEORY os CHEMISTRY. 


LIST. 1 „ 
l be F = PO oe r 1 
\ HERE. are 1 Metals, of ie ae Parke and 


four Imperfect. The perfect Metals are Gold and 
"17 the * — are Capper, Tin, Lead, and Iron. Some 


Chymiſts ad mit a ſeventh Metal, to wit, Quick - ſilver but 


2s it is not malleable, it has been generally conſidered 84a 
metallic body of a particular kind. We ſhall ſoon W * 
caſion to examine ĩt more minutely: 

The ancient Chymiſts, or rather the Alchymifts, — * 
fancied a certain relation or analogy between Metals and the 
Heavenly Bodies, heſtowed on the ſeven Metals, reckoning 
Quick-ſilver one of them, the names of the ſeyen Planets of 
the Ancients,. according to the affinity which they imagined 
they abſerved between thoſe ſeveral bodies. Thus Gold was 
called Sol, Silyer Luna, Capper Venus, Tin Jupiter, Lead 
Saturn, Iron Mars, and Quick-filver Mercury. Though 
theſe names were aſſigned for reaſons merely chimerical „yet 
they ſtill keep their ground; ſo. that it is not uncommon to 
ind the Metals called by the names, and denoted by the 
characters, of the Planets, in the writings even of the 
beſt Chymifts. Metals ate the heavieſt bodies n in na- 
ture. PA a 5 ) 


SECTION L 
Of Gor p. 


Go is the heavieſt of all Metals. The arts of wite- 
drawing and gold-beating ſhew its wonderful ductility. The 
reateſt violence of fire is not able to produce any alteration 
in it. Indeed Mr. Homberg, a famous Chymiſt, pretended 
that he had made this metal fame, and even vitrified it, by 
expoſing it to the focus of one of the beſt burning - glaſſes, 
known by the name of the Lens of the Palais Royal: but, 
there are very good reaſons for calling in queſtion the expe- 
ments he made on this occaſion, or rather for thinking that 
he Was quite miſtaken. For, 805 
1. No 
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| acid of nitre be mixed with the} acid 
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. No man hath fince'been able to virrify Gold, though 


| Revetal good Experintenters have aſſiduouſſy tried to effect it, 


by expoſing it to the focus of the ſame lens, and of "other 
burning: glaſſes ftill ſtronger. Von e i290 JON 2502 bio 
2. It hatk been obſerved, that whöugw Gold, whiet expoſed 


to the focus of thoſe glaſſes, did indeed emit ſome vapours 


and decreaſe in weight; yet, thoſe vapours being carefully 
collected on a piece of paper, proved to be true Gold; in no 
degree vitrified, and which conſequently had fuffered no 
change bur that 61 being carried away by the violence of the 
heaf, its nature not being J .'- ht 

3. The ſmall portion of vitrified matter, which was form- 
ed on the arm that ſupported the Gold in Mr. Homberg's 
experiment, may have come either from the arm itſelf,” or 
rather from ſome heterogeneous particles, contained in the 
Gold; ; for it is almoſt impoſſible to have it perfectly pute. 

4. Neither Mr. Homberg, nor any that have repeated His 
3 Hirten, ever reduced this pretended glaſs of Gold by 
hee its e, as is done wi th. other” metallic 
gla es. Fairen 
Ded render the Aberident Jecifive; hi whole! maſs of 
Gold employed ought. to have been vitrified ; which was not 
che caſe // 

Nevertheleſs, I do dot pretend that this mid is in dd Grit 
nature abſolutely indeſtructible, and unvitrifiable: but there 
is reaſon to think that no body bath hitherto found the 
means of producing thoſe effects on it, probably for want 


of a ſufficient degree of fire; at leaft the points is Fay doubt- 


tul. 
Sold cannot be diffolved by any pure Acid but if the 
of ſea- ſalt, there reſults 
a compound acid liquor, with which it has ſo great an afh- 
nity that it is capable of being perfectly diſſolved thereby. 
The Chymilts have called this ſolvent Agua Regis, on ac- 
count of its being the only acid that can diſſolve Gold, which 
they conſider as the King of Metals. The ſolution of gold 
is of a beautiful orange colour. 

If Gold diffolved in aqua regis be precipitated by an al. 
kali or an abſorbent carth, the precipitate gently dried, and 
then expoſed to a certain' degree of heat, is inſtantly diſperſ- 
ed into the air, with a moſt violent exploſion * noiſe: 
Gold thus precipitated is therefore called Aurum Fulminans. 
But if the precipitated Gold be carefully waſhed in plenty of 
water, ſo as to clear it of all the en ſaline arlicles, ir 


will not fulminare, but may be melted in a cruci ble without 
an? 


i 
ff * 
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any additament, and will then appear in its uſual forms The 


acid of vitriol being poured on aurum. fulminans, lkemiſn | 


deprives,it of its fulminating qualit 8 a i 

Gold does not begin to flow till; —_ ed-hat like alive pals 
Though it be the moſt, malleable 7 of ductile of all 
mejalteyIt; has the ſingular property of loſing its ductility 
more eaſily than any of them: even the, fumes of charcoal 
are ſufficient to deprive it thereof, if they Sa in contact 
with it While it is in fuſion. „n by ee 

The malleability of this metal, —_ indeed of all the, reſt, 
is alſo conſiderably diminiſhed by expoſing it ſuddenly to 
cold when it is red-hot; for example, by quenching it in 
water, or even barely expoſing it tothe vod air. undd be 

The way to reſtore ductility to gold, when loſt by, i its com- 
ing in contact with the vapour of coals, and in general to 
any metal rendered leſs malleable by being ſuddenl cooled, 
is to heat it again, to keep it red hot a conſiderable time, 
and then to let it cool very ſlowly and gradually; this ope-- 
ration frequently repeated will by degrees much increaſe. ine 
malleability of a metal. i — 

Pure. ſulphur hath no effect on Gold; but being. £3 «Or 
with an alkali into a bepar ſulphuris, it unites there with ve · 


ry readily. Nay, ſo intimate is their union, that the Gold, 
by means thereof, becomes ſoluble. in water; and. this new 


compound of Gold and liver of ſulphur, being diſſolved in 
water, will paſs through the pores of brown paper without 
ſuffering any decompoſition; which does not happen, at 


leaſt in ſuch a manifeſt degree, to other metallic lubſitances 
diſſolved by liver of ſulphur. 


Aurum fulminant, mixed and melted with 7 * FI | 
phur, loſes its fulminating quality: which ariſes from hence, 


that on this occaſion the ſulphur burns, and its acid, which. 
is the ſame with the vitriolic, being thereby ſet at liberty be- 
comes capable of. acting upon the Gold as a vitriolic acid 
would; which, as was ſaid h _ the Gold bas its 
fulminating quality. | 


* 
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Next to Gold, Silver is the moſt a metal "ls 
Gold it reſiſts the utmoſt violence of fire, even that in the 
tocus of a burning-glaſs. However, it holds only the ſecond. 
* among metals; becauſe it is lighter than Gold by al- 


1 moſt 


Th. VO 


tl 
1 
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moſt one half; is alſo ſomewhat leſs ductile; anal: laſtly, be- 


cauſe it is acted upon by a greater number of ſolvents. 


Yet Silver hath one advantage over gold, namely that af 


wing a little harder; which makes it alſo more ſonorous. 


is metal, like Gold; begins to flow when it is ſo tho. 


roughly peyjetrated by the fire as to appear ignited like a live 


coal. 5 

While this metal i is inc.fob ion, the immediate contact af 
che vapour of burning coals deprives it almoſt entirely of its 
malleability, in the ſame manner as we obſerved happens to 
Gold: but both theſe n eaſily recouer that property by 
being melted with nitre. 

The nitrous acid is the true folvent of Silver, and being 
ſomewhat dephlegmated will very readily and only Take up 
a quantity of Silver equal in weight to itſelf. 

Silver thus combined with the nitrous acid forms a mere 
lie: falt which ſhoots into cryſtals, called by the name of Lu- 
nar Cryſtals, or Cryſtals of Silver. 

Theſe cryſtals are molt violently cauſtic : e to the 
ſkin they quickly affect it much as a live coal would; they 
— 6 lf a blackith eſchar, - corroding and entirely deſtroying 
the parts they touch. Surgeons uſe them to eat away the 
proud fungous fleſh of ulcers. As Silver united with the 
nitrous acid hath the property of blackening all animal ſub- 
ſtances, a ſolution of this metallic ſalt is employed to dye 
ou ci or other animal. matter of a beautiful and durable 

ack. 

Theſe cryſtals flow with a very deres heat, and even 
before they grow red. Being thus melted they form a black- 
ith maſs; and in this form they are uſed by Surgeons, un- 


der the title of Lapis. Infernalie, 1 anne or Lunar 


Cauſtic. 

3 diolved by the W nid but: then; the 
acid muſt be concentrated, and in quantity double the 
weight of the Silver; nor will the ſolution ſucceed. without 
a conliderable degree of heat. 

Spirit of falt and aqua regis, as well as the other acids, 
are incapable of diffolving this metal; at leaſt in the ordina- 
ry way. 

: Though Silver be not ſoluble in the acid of ſea-falt, nor 
eaſily in the acid of vitriol, as hath juſt been obſerved, it 
doth not follow that it hath but a weak affinity with the lat- 


ter, and none at all with the former: on the contrary, it ap- 


pears from experiment that it hath with theſe two acids a 


Ny greater _— than win the acid * nitre: which is 
I = fingular 


thoſe double affinities mentioned by a8 in our * 
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 Gngolar enough, conſidering the facility "an which this 1 


ai ie 99 494" e 
Te experiment which proves the fact, is this. To a fo- 
Jution' of Silver in the nitrous acid, | add the acid either ot 


vitriol or of ſea·ſalt; and the Silver will itiſtantey quit its ni 
trous ſolvent to join with the ſuperudded ac] t. 


Silver thus united with the vitriolic or the marine acid 


leſs ſoluble in water than when combined with the nitrous 


acid; and for this reaſon it is, that when either of theſe two 
acids is added to a ſolution of Silver, the liquor immediate. 
ly becottes white, and a precipitate is formed, which is no 
other than the Silver united with the precipitating acid. If 
the precipitation be effected by the vitriolie aeid, the preci- 
pitate will diſappear upon adding a ſufficient quantity of was 
ter, becauſe there will then be water enough to diſſolve it. 
But the caſe is not the ſame when the precipitation is made 


by the marine acid; for Silver combined therewith 1s ſearee | 


foluble 1 in water. 8 
This Precipitate of Bilvety onen by means of the ma- 
nne acid, is very eaſily fuſed, and when fuſed changes to a 


ſubſtance in ſome meaſure tranſparent and flexible, which 
hath' — it to be called by the name of Luna Cornea. 


If it be propoſed to decompound this tuna cornea, that is, to 
ſeparate the marine acid from the Silver with which it is 
united, the luna cornea muſt be melted along with fatty and 
abſdrdent Matter with which the acid will unite, and leave 
the metal exceeding pure. eie 

It muſt be obſerved, that if, inſtead of the marine acid, 


ſea- falt in ſubſtance be added to a folution of Silver in the 


nitrous acid, a Precipitate is alſo produced, which by fuſion 


appears to be a true luna cornea: The reaſon is, that the 
ſea· ſalt is decompoſed by the nitrous acid, which ſeiaes its 


baſis, as having a greater affinity therewith than its on acid 
hath; and this acid being conſequently diſengaged and ſet at 
liberty unites with the Silver, which, as has been ſhewn, 
has a greater affinity with it than with the nitrous acid. This 
is an inſtance of decompoſition effected by means of one of 


ſition concerning Affinities. 

From what hath been already ſaid it is clear, that all theſe 
combinations of Silver with acids may be decompounded by 
abſorbent earths and by fixed alkalis; it being a law 
with regard to all metallic ſubſtances. "We thall not there- 


fore repeat this obſervation when we come to treat of the 


Nr metals; unleſs ſome — it. , 
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* With regard to Silver I muſt take notice that, when ſepa: 


a violent heat, it carties off with it part of the Silver. 


and in Mints, is called the Parting Aſſay. 
that the only difference between this proceſs and the former 


tis is preferable ; becauſe aqua regis does take up a little 
Gold. 


ed together in equal parts, they cannot be parted by the 
means of agua fortis, To enable the aqua "Fortis to act 
4 dy on thojSuver, this metal muſt be, at leaſt, in a triple 


| 


rated by theſe means from the acids in which it was diſſolv- 
ed, it requires nothing but ſimple fuſion to reſtore it to its 
uſual form; becauſe it does not, any more than Gold, loſe 
its Phlogiſton by thoſe ſolutions and precipitations. 

Silver unites with ſulphur in fuſion. If this metal be on- 
I y made red: hot in a crueible, and ſulphur be then added, it 
immediately Hows; the ſulphur acting as a flux to it. Silver 
thus united {iis ſulphur forms a maſs that may be cut, is 
half malleable, and hath nearly the colour and conſiſtence of 
Lead. If this ſulphurated Silver be kept a long time in fu- 
ſion, and in a great degree of heat, the ſulphur flies off and 
leaves the Silver pure. But if the ſulphur be evaporated by 


Silver unites and mixes perfectly with Gold in fuſion. 
The two metals thus mixed form a | Comipound with proper- 
ties partaking of both. 1 

Metallurgiſts have hitherto de in vain for a perfectly 
good and eaſy method of ſeparating theſe two metals by the 
dry way only: (this term is uſed to ſignify all operations 
performed by fufion) : but they are conveniently enough 
parted by the moiſt way, that is, by acid ſolvents. This me- 
thod is founded on the above-mentioned properties of Gold 
and Silver with reſpect to acids. It hath been ſhewn that 
\nqua regis only will diffolve Gold; that Silver, on the con- 
trary, is not ſoluble by aqua regis, and that its proper ſolvent 
is the acid of nitre; conſequently, when Gold and Silver 
are mixed together, if the compound maſs be put into aqua 
Fortis, this acid will take up all the Silver, without diſſolv- 
ing a particle of the Gold, which will therefore remain pure; 
and by this means the defired ſeparation is effected. I his 
method, which is commonly made uſe of by Goldſmiths, 


It is plain, that if aqua regis were employed inftcad of 
aqua fortis, the ſeparation would be equally effected; and 


would conſiſt in this, that now the Gold would be diſſolved, 
and the Silver remain pure. But the operation by agua for- 


Silver, whereas aqua fortis hath not the leaſt. effect on 
It! "4 i obſerved, tht, when Gold and Gideer: are mix- 


proportion 


Sec. 2. THEORY. or CHYMISTRY. 


proportion. to the Gold... 11. it be i in a leſs proportion, 
* either — aqua regis to make the ſeparation, or, 
u prefer the uſe of aqua fortis; melt the metalline —_ 


| I add as much Silver as is neceſſary to make up the pro- 


portion aborg-mentioned;: and hence this) Proceſs 18 called 


Quar tation. 

This effect, which is pretty enge r pradebly-azifen from 
hence, that when the Gold exceeds or even equals the Silver 
in quantity, the parts of both. being intimately, united, the 
former are capable of coating aver the latter, and covering 
them ſo as to defend them from the action of the agua for- 


\ tis; which is not the caſe when there 18 thrige 28 much Sil, 


ver as Gold. 


There is one thing more to be taken notioe of "ich regard 
to this proceſs ; which is, that perfectly pure aqua fortis ia 
rarely to be met with, for two reaſons; fürſt, it is difficult in 
making it wholly to prevent the riſing of the medium em- 
ployed to diſengage the nitrous acid; that is, a little of the 
vitriolic acid will mix with the vapours of the aqua fortis : 
ſecondly, unleſs the ſaltpetre be very well purified it will al- 
ways hold ſome ſmall portion of ſea- ſalt, the acid of which, 
we know, is very readily ſet looſe by the vitriolic acid, and 
conſequently rifes together with the vapours of the aqua"for- 
tis. It is eaſy to ſee that aqua Fortis mixed either witti the 
one or the other is not proper for the Parting. Proceſs ; 
becauſe, as has juſt been ſaid, the vitriolic and the marine 


acid equally precipitate Silver diſſolved in the nitrous acid; 


by which means, when they are united with that acid, the) 
weaken its action upon the Silver, and hinder the · diſſolu- 
tion. Add, that agua fortis adulterated with a mixture of 
ſpirit of ſalt becomes an aqua regis, and conſequently i is 
rendered capable of diſſalving Gold, in proportion as its ac- 
tion upon Silver is diminiſhed. 
In order to remedy this 1 inconvenience, and free aqua PIR 

tis from the vitriolic or marine acid with which it is tainted, 
Silver muſt be diſſolved therein: by degrees as the metal 
diſſolves, thoſe heterogeneous acids lay bold of it, and pre- 
cipitate with it in the form of a white powder, as we ob- 
ſerved before. This precipitate being wholly fallen, the li- 
quor grows clear; after which, if it be found capable of 
diſſolving more filver, without turning milky, it may be de- 
pended on as a perfectly pure aqua forts. Then filtre it, 
diſolve more Silver in it, as long as it will take up any, 
and you will have. a ſolution of Silver in a very pure agua 
fortis, By means of this ſolution may other aqua Fortis be 
8 purified L 
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purified: for pour a few drops thereof into a very impure 


aqua fortis, and immediately the vitriolic or marine acid, 
with which that aqua Fortis is contaminated, will join the 
Silver and fall therewith to the bottom. When the ſolution 
of Silver, prepared as above, does not in the leaſt affect the 
tranſparency of the agu Fortis, it is then very pure, and 
fit for the purpoſes of Quartatio nnn 

This operation of -puritying aqua fortis' by a folution of 
Silver is called the Precipitation of Agua Fortis ; and aqua 
fortis thus purified: is called Precipitated Agua Fortis. 


When Silver is diſſolved in agua fortis it may be ſeparat- 


e + 4+ v F 
WWe ſhall ſee by and by that there are other means of ef- 
fecting this: but whatever way it be ſeparated from its ſol- 


ed therefrom, as-hath been ſhewi, by abſorbent earths and 


fimply fufed without any additament. 


vent it recovers its metalline form, as Gold does, by being 


1,44 © SEO TON n 
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Or all the imperfe& metals Copper comes the, neareſt to 
Gold and Silver. Its natural colour is a deep-red yellow. 


It reſiſts a very violent degree of fire for a conſiderable time; 


but loſing its phlogiſton at laſt, it changes its metalline form 
for that of a calx, or a pure reddiſh. earth. This calx is 
hardly, if at all, reducible to glaſs, without the addition of 
ſomething to promote its fuſion ; all that the fierceſt heat 
can do being only to render it ſoft. Copper, even while it 
retains its metalline form, and is very pure, requires a con- 
ſiderable degree of fire to melt it, and does not begin to flow 
till long after it is red-hot. . When in fuſion, it communi- 
gates a greeniſh colour. to the flame of the coals. «+ | 
This metal is inferior to Silver in point of gravity: nor is 
its ductility ſo. great, though it be pretty confiderable : but, 
on the other hand, it exceeds that metal in hardneſs. It unites 
readily with Gold and Silver; nor does it greatly leſſen their 
beauty when added to them in a ſmall quantity: nay, it e- 
ven procures them ſome advantages; ſuch as making them 
harder, and leſs ſubject to loſe their ductility, of which thoſe 
metals are often liable to be deprived, by the mixture of the 
ſmalleſt heterogeneous particle. This may probably ariſe 
from henge, that the ductility of Copper has the e 
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of reſiſting moſt of thoſe cauſes which rob the perfect metals | 


of theirs. _ 
The property, which other menilline "fabſiances: have in 
common with Copper, of loſing the phlogiſtoti by caleining 
and then vitrifying, furniſhes us with a method of ſeparat- 
ing them from Gold and Silver, when they are combined 
therewith. Nothing more is required than to expoſe the 
maſs compounded of the perfect metals and other metalline 
ſubſtances to a degree of heat ſufficient to calcine whatever 
is not either Gold or Silver. It is evident, that, by this“ 
means, theſe two metals will be obtained as pure as is poſſi- 
ple; for, as hath already been ſaid, no metalline calx of - 
glaſs is capable of uniting with metals poſſeſſed of theis 
phlogiſton. On this prineiple is formed the whole buſineſs | 
af refining Gold and Silver. © 5 
When the perfect metals have no other alloy buy Copper 
as this metal is not to be calcined or vitrified without great 
difficulty, which is increaſed by its union with the unvitrifi- 
able metals, it is eaſy to ſee that it is almoſt impoſſible to 
| feparate them without adding ſomething to facilitate the vi- 
trification of the Copper. Such metals as have the property 
of turning eaſily to glaſs are very fit for this purpoſe; and it 
is neceſſary to add a certain quantity thereof, when Gold or 
Silver is to be purified from the alloy of Copper. We ſhall 
have occaſion to be more particular on this ſubject when we 
come to treat of Lead. 
Copper is ſoluble in all the acids, to which it c! 
cates a green colour, and ſometimes a blue. Even the neu- 
tral ſalts, and water itſelf, act upon this metal. With re- 
gard to water indeed, as the procuring it abſolutely pure and 
free from any ſaline mixture is next to an impoſſibility, it re- 
mains a queſtion whether the effect it produces on Copper 
be not owing to certain ſaline particles contained in it. It 
is this great facility of being diſſolved that renders Copper ſo 
ſubject ta ruſt; which is nothing elſe but ſome parts of its 
lurtace chiroded by ſaline particles contained in the ſurround- 
ing air and water. 

The ruſt of Copper is always green or blue, or of a co- 
lour between theſe two. Internally uſed it is very noxious, 
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being a real poiſon, as are all the ſolutions of this metal 
e made by any acid whatever. Ihe blue colour which Copper 
Fe conſtantly aſſumes, when corroded by any ſaline ſubſtance, is 
ſe a ſure ſign by which it may be diſcovered wherever | it exiſts, 


EVEN in a very imall ny: 
Copper 


CY 


degree of heat, in order to free it of its humidity, a great 


5 tain quantity of a ſubſtance capable of reſtoring to them the 


e ſubſtange „ 
ductions 1 is charcoal · duſt; becauſe charcoal is nothing but a 


ed alkalis as eaſily flow, and are fit to promote the flux ol 
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nn diſſolved in che vitriolie acid forms 2 * of me- 
talline ſalt, which ſhoots into rhomboidal cryſtals of a moſt 
beautiful blue colour. Theſe cryſtals are called Blue V ttriol, 
or Fitrial of Copper. They are ſometimes found ready form- 
ed in the bowels of the earth; and may be artificially made 
by diſſolving Copper in the vitriolic acid; but the ſolution 
will not ſucceed unleſs the acid be well dephlegmated. The 
taſte: of this vitriol is faltiſh and aſtringent. It retains a con- 
Gderable quantity of. water in eryſtallizing, on which account 
Z's eably rendered fluid by fire. 

It po be obſerved, that, when it is Aue of to a certain 


part of its acid flies off at the ſame time: and hence it is 
that, after calcination, there: remains only a kind of earth, 
or metalline calx, of a red colour, which contains but very 
little acid. This earth oanbot be, bravght, to flow but with 
te greateſt difficulty. · 

A ſolution of Copper i in the nitrous 1 a ſalt which 
does not exyſtallize, but, when dried, powerfully attracts the 
moiſture of the air. The ſame thing. bappens when it is diſ- 
ſolved i in the ſpirit ef ſalt, or in aqua regis. 

If the Copper thus diſſolved by any of theſe acids be preci- 
pitated. by an earth or an alkali, it getains nearly the colour 
t had in the ſolution; but theſe preei pitates are ſcarce any 
thing more than the earth of Fig. — or Copper deprived of 
moſt of its phlogiſton; ſo that if they were expoſed to a vio- 
lent fire, without any additament, a, great part of them 
would be converted into an earth chat ceuld never be redu- 
ccd to a metalline form. Therefore, when we intend to re- 
duce theſe precipitates to Copper, it is neceſſary to add a cer- 


ogiſton they have loſt. 


phlogiſton cloſely combined with an earth, which renders it 
exceedingly fixed, and ęapable of clicking a violent force of 
fire. But as charcoal will not melt, and conſequently is ca- 
pable of preventing rather than forwarding the flux of a me- 
talline calx or glaſs, which nevertheleſs is eflentially neceſſar 
to complete the reduction, it hath been contrived to mix it, 
or any other ſubſtance containing the phlogiſton, with ſuch fix- 


other bodies. Theſe mixtures are called Reducing Fluxes : 
becauſe the' general name of Fluxes is given to all ſalts 05 
mixtures of ſalts, which faciitate fufion. 


It 
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If Sulphur be applied to Copper made perfealy red-hot, 
the metal immediately runs; and theſe two ſubſtances; unit« 
ing form a new compound much more fuſible than pare, 
Copper? 

Phis cor cond? is deſtroyed by the fole foie of fire, for : 
two reaſons : the firſt is, ha ſulphur being volatile, the fire 
is capable of fubliming a great part of it, eſpecially when it 
is in a great proportion o the Copper with which it is join- 
ed; the ſecond is, that the portion of ſulphur which remains, 
being more intimately united with the Copper, though it be 
rendered leſs combuſtible by that union, is nevertheleſs burnt 
and conſumed in time. Copper being combined with ſub- 
phur, and together with it expoſed to the force of fire, is 
found to be partly changed into a blue vitriol; becauſe the 
vitriolic acid, being diſengaged by burning the ſulphur, is by 
that means qualified to diſſolve the Copper. 'The affinity of 
Copper with ſulphur is greater than that of Silver. 

This metal, as well as the other imperfect metals and the 
ſemi- metals, being mingled with nitre and expoſed to the 
fire, is decompoſed and calcined much ſooner than by itſelf ;- 
becauſe the phlogiſton which it-contains occaſions the defla- 
gration of the nitre, and conſequently the two fubſtances 
mutually decompoſe each other. There are certain metalſine 
ſubſtances whoſe phlogiſton is ſo abundant, and fo weakly 
connected with their earth, that when 'they are thus treated 
with nitre, there ariſes immediately a detonation, accompa- 
nied with flame, and as violent as if ſulphur or charcoal-duft 
had been employed; ſo that in a moment the metalline ſub- 
ſtance loſes its phlogiſton, and is calcined. The nitre, after 
theſe detonations, always affumes an alkaline character 


SECTION iv. 
Of 1a on. 1 . n 


Tron is lighter and leſs ductile * Capperg but it is 
much harder, and of more difficult fuſion. 

It is the only body that has the property of being e 
by the magnet, which therefore ſeryes to diſcover it wherever 
it is. But it muſt be obſerved, that it hath this property on- 
ly when in its metalline ſtate, and loſes it when converted to 
an earth or cal. Hence very few Iron- ores are attracted by 
the load- ſtone: becauſe, for the moſt part, they ate only ſorts 
ol earths, which require a phlogiſton to be added before they 
can be brought to the form of true 1 _ 
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quite brittle, and flies to pieces under the hammer: which 
ariſes in ſome meaſure from its containing a certain portion 
of unmetallic earth interpoſed between its parts. This ve 


end that its parts may be properly united, incorporated, and 


then expoling it ſo encompaſſed, for a certain time, to a de- 


botter the metal, and the colder the liquor in which it 18 


When Iron hath undergone no other preparation but the 
fuſſion which is neceſſary to ſmelt it from its ore, it is uſually 


call Pig Iron. 

By melting this a ſecond time it is rendered purer, it 
more free from heterogeneous matters: but ſtill, as irs pro- 
per parts are probably not brought ſufficiently near, or cloſe. 
ly enough united, till the Iron hath undergone ſome further 
preparation beſides that of fuſion, it 1 hath wy degree 
of malleability. 

The way to give it this property 18 to make it juſt red-hot, 
and then hammer it for ſome time in all directions; to the 


welded together, and that the heterogeneous matters which 
keep them aſunder may be ſeparated. Iron made by this 
means as malleable as poſſible we call Bar Iron, or Forged 
Iron. 

Bar Iron is ſtill harder to fuſe chan Pig Iron: to make it 
flow requires the utmoſt force of fire. 

Iron has the property of imbibing a greater quantity of 
phlogiſtsn than is neceſſary to give it the metalline form. It 
may be made to take in this ſuperabundant phlogiſton two 
ways: the firft is by fuſing it again with matters that contain 
the phlogiſton ; the ſecond is, by encompaſſing it with a 
quantity of ſuch matters, charcoal-duſt, for inſtance, and 


gree of fire barely ſufficient to keep it red-hot. This ſecond 
method, whereby one ſubſtance 4s incorporated with another 
by means of fire, but without fuſing either of them, is in 
general called Cementation. 

Iron thus impregnated with an 1 quantity of phlo- 
giſton is called Steel. The hardneſs of Steel may be conſi- 
derably augmented by tempering it; that is, by making it 
red-hot, and ſuddenly quenching it in ſome cold liquor. The 


quenched, the harder will the Steel be. By this means tools 
are made, ſuch as files and ſheers, capable of cutting and di- 
viding the hardeſt bodies, as glaſs, pebbles, and Iron itſelf, 
The colour of Steel is darker than that of Iron, and the fa. 
cets which appear on breaking it are ſmaller. It is alſo le 
ductile and more brittle, eſpecially when tempered. 

As Iron may be impregnated with an additional quantit} 
of phlogiſton M and thereby converted into Steel, ſo may * 
1 * 
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be again deprived of that ſuperabundant phlogiſton, l and 
brought back to the condition of Iron. This is effected by 


LI 


| cementing it with poor earths; ſuch, as calcined bones and 


chalk. By the, ſame operation Steel may be untempered'; 
nay, it will Joſe the hardneſs it had acquired by tempering, 
if it be but made red-hot, and left to cool gradually. As 
Iron and Steel differ only in the feſpects we, have here taken 
notice of, their properties being in all other reſpeCts the ſame, 
what follows is equally applicable to both. | 


o * * » 
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a 
Iron deing expoſed to the action of fire for ſome time, eſ- 
pecially when divided into ſmall particles, ſuch as filings, is 
calcined and loſes its phlogiſton. By this means it turns to 
a kind of reddiſh yellow earth; which, on account of its co- 


lour, is called Crocus Martis, or Saffron of Mars. 


This calx of Iron has the ſingular property of flowing in 
the fire with ſomewhat leſs difficulty than Iron .itſe}f ; where- 
as every other metalline calx flows with leſs eaſe than the 
metal that produced it. It has moreover the remarkable pro- 
perry of uniting with the phlogiſton, - and of being reduced 
to Iron without fuſion; requiring for that purpoſe only to be 
made fed bg oo On | 
Iron may be incorporated with Silver, and even with Gold, 
by means of certain operations. Under the article of Lead 
we ſhall ſee how it may be ſeparated from theſe metals, 
The acids produce on it much the ſame effects as on Cop- 
per; every one of them acts upon it. Certain neutral ſalts, 
alkalis, and even water itſelf, are capable of diſſolving it; 
and hence it is alſo very ſubject to ruſt. The vitriolic acid 
difſolves it with the greateſt / eaſe: but the circumſtances 
which attend the ſolution thereof are different from thoſe 
with which the ſame Acid diflolves Copper : for, '1. whereas 
the vitriolic acid muſt be concentrated to diflolve Copper, it 
muſt on the contrary be diluted with water to diflolve A. 
which it will not touch when well dephlegmated. 2. The 
vapours which riſe in this diſſolution are inflammable; fo. 
that if it be made in a ſmall-necked bottle, and the flame of 
a candle be applied to the mouth thereof, the vapours in the 
bottle take fire with ſuch rapidity as to produce a conſiderable 
exploſion. | 0 | | 5 > Aa 
This ſolution is of a beautiful green colour; and from this 
union of the vitriolic acid with Iron there reſults a neutral 
metalline ſalt, which has the property of ſhooting into cry- 
ſtals of a rhomboidal figure, and a green colour. Theſe cry- 
tals are called Green Vitriol, Vitriol of Mars, and Cop- 
„ | Fe 
: ; " e Green 


3 by the action of fire: but this fluidity is owing to its water 


evaporated, it reſumes a ſolid form. Itz green tranſparent 


remains is of a very deep red. This remainder is nothin 


Iron, which is of a yellow colour. 


true Copper; which is not the caſe, as has been ſhewn, 
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Green Vitriol-hath a faltiſh and aſtringent taſte. As it 
retains a great deal of water in cryſtallizing, it quickly flows 


only, and is not a real fuſion ; for, as ſoon as its moiſture is 


colour is now changed into an opaque white: and, if the 
calcination be continued, its acid alſo exhales and is diſſipat- 
ed in vapours; and as it loſes that, it turns gradually to a 
yellow colour; which comes fo much the nearer to a red the 
longer the calcination is continued, or the higher the force 
of the fire is raiſed ; which being driven to' the utmoſt, what 


but the body of the Trad! which baving loſt its phlogiſton is 
now no more than an earth, nearly of the ſame nature with 
that which is left after calcining the metal itſelf. 

Green Vitriol diſſolved in water ſpontaneouſly lets fall a 
yellowiſh earthy ſediment. If this ſolution be defecated by 
filtration, it ſtill continues to depoſite ſome of the ſame ſub- 
ſtance, till the vitriol be wholly decompoſed. This ſediment 
is nothing but the earth of Iron, which 1s then called Ochre. 

The nitrous acid diſſolves Iron with great eaſe. This fo- 
lution i is of a yellow colour, inclining more or leſs to a ruſſet, 
or dark- brown, as it is more or leſs ſaturated with Iron. 
Iron diſſolved by this acid, alſo, falls ſpontaneouſly in a kind 
of calx, which is incapable of being diſſolved a ſecond time; 
for the nitrous acid will not act upon Iron that has loſt its 
phlogiſton. This ſolution does not cryſtallize, and if eva- 
porated to dryneſs attracts the moiſture of the air. 

Spirit of falt likewiſe diſſolves Iron, and this ſolution is 
green. The vapours which riſe during the diſſolution are 
inflammable, like thoſe which aſcend when this metal is at- 
tacked by the vitriolic acid. Aqua regis makes a ſolution of 


Iron hath a greater affinity than either Silver or Copper 
with the nitrous and vitriolic acids: ſo that if iron be pre- 
ſented to a ſolution of either in one of theſe two acids, thc 
diſſolved metal will be precipitated; becauſe the acid quits 
it for the Iron, with which it has a greater affinity. 

On this occaſion it muſt be obſerved, that if a ſolution of 
Copper 1n the vitriolic acid be precipitated by means of Iron, 
the precipitate has the form and ſplendour of a metal, and 
does not require the addition of a. phlogiſton to reduce' it to 


when the precipitation 1s effected n earths « or alkaline 11 
2 


1 # 
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The colour of this metalline precipitate hath deceived ſe- 
yeral perſons, who being unacquainted with ſuch phenome- 
na, and with the nature of blue vitriol, imagined that Iron 
was tranſmuted into Copper, when they ſaw a bit of Iron 
laid in a ſolution of that vitriol become, in form and exter- 
nal appearance, exactly like Copper : whereas the ſurface gn- 
ly of the Iron was cruſted over with the particles of Copper 
contained in the vitriol, which had, gradually fallen upon and 
adhered to the Iron, as they were precipitated out of the ſo- 
Among the ſolvents of Iron we mentioned fixed alkalis ; 
and that they have ſuch a power is proved by the following 
phenomenon. If a large proportion of alkaline ſalts be ſud- 
denly mixed with a ſolution of Iron in an acid, no precipi- 
tation enſues, and the liquor remains clear and pellucid ; or 
if at farſt it look a little turbid, . that appearance laſts but a 
moment, and the liquor preſently recovers its tranſparency. 
The reaſon is, that the quantity of alkali is Aube il. 
cient to ſaturate all the acid of the ſolution, and the ſuper- 
abundant portion thereof, meeting with the Iron already fine- 
ly divided by the acid, diſſolves it with eaſe as faſt as it falls, 
and fo prevents its muddying the liquor. To evince that this 
is fo in fact, let the alkali be applied in a quantity that is not 
ſulicient, or but barely ſufficient, to ſaturate the acidy and 
the Iron will then precipitate like any other metall. 
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Water alſo acts upon Iron; and therefore Iron expoſed to 
moiſture grows ruſty. If iron- filings be expoſed to the dew, 
they turn wholly to a ruſt, which is called Crocus Martis 
f Gabe ee 

Iron expoſed to the, fire together with nitre makes it deto- 
nate pretty briſkly, ſets it in a flame, and decompoſes it with 
ts abate ace e * 
This metal hath a greater affinity than any other metalline 
ſubſtance with ſulphur ; on which account it is ſucceſsfully 
vled to precipitate and ſeparate all metalline ſubſtances com- 
bined mal . ook, TE oo 

Sulphur uniting with Tron communicates to it ſuch a de- 
gree of fuſibility, that if a maſs of this metal heated red-hot 
be rubbed with a bit of ſulphur, it inceſſantly runs into as 
perfect a fuſion as a metal expoſed to the focus of a large 
turning-glaſs, J CO TNT” 
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evaporated, it reſumes a ſolid form. Its green tranſparent 
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remains is of a very deep red. This remainder is nothin 
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Iron, which is of a yellow colour. 


true Copper; which is not the caſe, as has been ſhewn, 
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Green Vitriol-hath a faltiſh and aſtringent taſte. | As it 
retains a great deal of water in cryſtallizing, it quickly flows 
by the action of fire: but this fluidity is owing to its water 
only, and is not a real fuſion ; for, as ſoon as its moiſture iz 


colour is now changed into an opaque white: and, if the 
calcination be continued, its acid alſo exhales and is diſſipat- 
ed in vapours; and as it loſes that, it turns gradually to a 
yellow colour; which comes fo much the nearer to a red the 
longer the calcination is continued, or the higher the force 
of the fire is raiſed ; which being driven to the utmoſt, what 


but the body of the Iron, which baving loſt its phlogiſton is 
now no more than an earth, nearly of the ſame nature with 
that which is left after calcining the metal itſelf. 
Green Vitriol diſſolved in water ſpontaneouſly lets fall a 
yellowiſh earthy ſediment. If this ſolution be defecated by 
filtration, it ſtill continues to depoſite ſome of the ſame ſub- 
ſtance, till the vitriol be wholly decompoſed. This ſediment 
is nothing but the earth of Iron, which 3 is then called Ochre. 
The nitrous acid diſſolves Iron with great eaſe. This ſo- 
Jution is ef a yellow colour, inclining more or leſs to a ruſſet, 
or dark-brown, as it is more or leſs ſaturated with Iron. 
Iron diſſolved by this acid, alſo, falls ſpontaneouſly in a kind 
of calx, which is incapable of being diſſolved a ſecond time; 
for the nitrous acid will not act upon Iron that has loſt its 
phlogiſton. 'This ſolution does not cryſtallize, and if eva- 
porated to dryneſs attracts the moiſture of the air. 
Spirit of falt likewiſe diſſolves Iron, and this ſolution is 
green. The vapours which riſe during the diſſolution are 
inflammable, like thoſe which aſcend when this metal is at- 
tacked by the vitriolic acid. Aqua regis makes a ſolution of 


Iron hath a greater affinity than either Silver or Copper 
with the nitrous and vitriolic acids: ſo that if iron be pre- 
ſented to a ſolution of either in one of theſe two acids, the 
diſſolved metal will be precipitated ; becauſe the acid quits 
it for the Iron, with which it has a greater affinity. 

On this occaſion it muſt be obſerved, that if a ſolution of 
Copper 1 in the vitriolic acid be precipitated by means of Iron, 
the precipitate has the form and ſplendour of a metal, and 
does not require the addition of a. phlogiſton to reduce it to 


when the Precipitation is effected by earths or alkaline 10 
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The SIR of this metalline precipitate hath deceived ſe- 


veral perſons, who being unacquainted with ſuch phenome- 
na, and with the nature of blue vitriol, imagined that Iron 


was tranſmuted into Copper, when they ſaw a bit of Iron 
laid in a ſolution of that vitriol become, in form and exter- 
nal appearance, exactly like Copper: whereas the, ſurface on” 
ly of the Iron was cruſted over with the particles of Cop 

contained in the vitriol, which had gradually fallen upon 20] 


adhered to. the Iron, as they 1 were Precipitated qut of the ſo- 


lution. _ 

Among the ſolvents of Iron we mentioned fixed alkalis ; 
and that they have ſuch a power is proved by the following 
phenomenon. | big a large proportion of alkaline ſalts be ſud- 
denly mixed with a ſolution of Iron in an acid, no precipi- 
tation enſues, and the liquor remains clear and pellucid; or 
if at firſt it look a little turbid, that appearance Jaſts but a 
moment, and the liquor preſently recovers its tranſparency. 


The reaſon is, that the quantity of alkali is more than ſuffi- 


cient to ſaturate all the acid of the ſolution, and the ſuper- 
abundant portion thereof, mecting \ with the Iron already fine- 
ly divided by the acid, diſſolves it with eaſe as faſt as it falls, 
and ſo prevents its muddying the liquor. To evince that this 
is ſo in fact, let the alkali be applied in a quantity that 1 18 not 
ſufficient, or but barely ſufficient, to ſaturate the acid, and 
the Iron will then precipitate like any other metal. 

Water alſo acts upon Iron; and therefore Iron expoſed to 
moiſture grows ruſty. If iron- filings be expoſed to the dew, 
they turn wholly t to a ruſt, which is called Crocus Martis 
Aperiens, © 

Iron expoſed to the fire together with nitre make it deto- 
any briſkly, ſets i it in a flame, and decompoſes 1 it with 
rapidity. ' 

This metal hath a greater affinity than any other metalline 
ſubſtance with ſulphur ; ; on which account it is ſucceſsful] 
uſed to precipitate and ſeparate all metalline | ſubſtances com- 
bined with ſulp hur. ; 

Sulphur uniting with Iron communicates to it ſuch a de= 
gree of fuſibility, that if a maſs of this metal heated red-hot 
be rubbed with a bit of ſulphur, it inceſſantly runs into as 


perfect a fuſion as a metal , to the N of 2 large 


* -glaſs. 
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5 Tix i is the lighteſt of all metals. Though i it - vields eaſily 
the impreſſion of hard bodies, it has but little ductility. 
A bent backwards and forwards it makes a ſmall. crack- 
ling noiſe. It flows with a very moderate degree of fire, and 
4s long befare it comes to be red-hot. When it is in fuſion, 
its Wk Toon grows duſty, and there forms upon it a thin 
dark- coloured duſty pellicle, which is no other than a part 
of the Tin that has loſt its phlogiſton, or a calx of Tin. The 
metal thus calcined eaſily recovers its metalline form on the 
addition of a phlogiſton. If the calx of Tin be urged by a 
ſtrong bre it grows white, but the greateſt violence of heat 
will + fuſe it; which makes ſome Chymiſts conſider it as a 
calcinable or abſorbent earth, rather than a vitrifiable one, 
Yet it turns to glaſs, in ſome fort, when mixed with any 0- 
ther ſubſtance that vitrifies cafily. However, it always pro- 
Fwd. an | imperfect glaſs only, which 1s not at all tranſpa- 
rent, but of an opaque white. The calx of Tin thus vitri- 
fied is called Enamel. Enamels are made of ſeyeral- colours 
by the addition of this or that metalline _ 

Tin unites eafily with all the metals; but it deſtroys the 
ductility and malleability of every one of them, Lead except- 
ed. Nay, it poſſeſſes this property of making metals brittle 
in ſuch an eminent degree, that the very vapour of it, when 
in fuſion, is capable of producing this effect. Moreover, 
which is very ſingular, the moſt ductile metals, even Gold 
and Silver, are thoſe on which it works this change with the 
molt eaſe, and in the greateſt degree. It bas alſo the pro- 
pert of making Silver mixed with it flow over a very ſmall 

re. | 

It adheres to, and in ſome mesſure incorporates with, the 

ſurface of Copper and of Iron ; whence aroſe the practice of 
coating over thoſe metals with Tin. Tin plates” are no other 
than thin plates of Iron tinned over. 

If to twenty parts of 'Tin one part of Copper be added, 
this alloy renders it much more ſohd, and the mixed maſs 
continues tolerably ductile. 

If, on the contrary, to one part of Tin ten parts of Coppe! 

| be added, together with a little Zink, a ſemi- metal to be 
* conſidered hereafter, from this combiinntion there reſults a 
. metalline compound which is hard, brittle, and very ſono! 
: Ous; 
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ous ; ſo that it is uſed for caſting bells: this compoſition is 
called Bronze and Belkmetal. oO 2 
Tin hath an affinity with the vitriolic, nitrous, and marine 
acids. All of them attact and corrode it; yet none of them 
is able to diſſolve it without great ee 
ſolution thereof be deſired, particular methods muſt be em- 
ployed for that purpoſe; for the acids do but in a manner 
calcine it, and convert it to a kind of white calx or precipi- 
tate. The ſolvent which has the greateſt power over it is 
49ua regis, which has even a greater affinity therewith than 
with Gold itſelf; whence it follows, that Gold diffolved in 
aqua regis may be precipitated by means of Tin; but then 
the agua Tegir muſt be weakened, | Gold thus precipitated 
by Tin is of a moſt beautiful colour, and is uſed for a red in 
enameling and painting on porcelain, as alſo to give a red 
colour to artificial gems. If the aqua regis be not lowered, 


the precipitate will not have the purple colour. 


Tin bath the property of giving a great luſtre to all red 
eolours in general; on which account it is uſed by the dyers 
for ſtriking a beautiful ſcarlet, and tin veſſels are employed 
in making fine ſyrup of violets. Water does not act upon 
this metal. as it does upon Iron and Copper; for which rea- 
ſon it is not ſubject to ruſt : nevertheleſs, when it is expoſed 
to the air, its ſurface ſoon loſes its poliſh and ſplendour. © 

Tin mixed with nitre and expoſed to the fire deflagrates 
with it, makes it detonate, and is immediately. converted to 
a refractory calx : for ſo all ſubſtances are called which are 
mcapable er OE TS 1 

Tin readily unites with ſulphur, and with it becomes a 
brittle and friable maſs. 5 5 


SECTION VI. 
o LIA o. 


Nx x r to Gold and Mercury Lead is the heavieſt of all =_ 
metalline ſubſtances, but in hardneſs is exceeded by every Al 


one of them. Of all metals alſo it melts the eafieft except 
Tin. While it is in fuſion there gathers inceſſantly on its 
ſurface, as on that of Tin, a blackiſh duſty pellicle, which 
is nothing but à calx of NA ll. : 
This calx further calcined by a moderRe fire, the flame 
being reverberated on it, ſoon grows white. If the calcina- 
tion be continued it becomes yellow, and at laſt of a beauti- 
tul red. In this ſtate it is called Minium, and is uſed as a 
| pigment. 
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igment. Minium is not eaſily made, and the operation 
Tucceeds well in large manufaCtures only. 

To convert Lead into Litharge, which is the metal in a 
manner half vitrified, you need only keep it melted by a 
pretty ſtrong fire; for then as its ſurface gradually calcines, 
it tends more and more to fuſion and vitrification. 

All theſe preparations of Lead are greatly diſpoſed to pers 
fect fuſion and vitrification, and for that purpoſe require but 
a moderate degree of fire; the calx or earth of Lead being 
of all metalline earths that which vitrifies the moſt eaſily. 

Lead hath not only the property of turning into glaſs with 
the greateſt facility, but it hath alſo that of promoting great - 
ly the vitrification of all the other imperfect metals ; and, 
2 hy it is actually vitrified, , procures the ready fuſion of all 
earths and ſtones in general, even thoſe which are refraQto- 
ry, that is, which could not be fuſed without its help. 

Glaſs of Lead, befides its great fuſibility, hath alſo the 
fingular property of being ſo ſubtile and active as to corrode 
and penetrate the crucibles i in which it is melted, unleſs they 
be of an earth that is exceeding bard, compact, and withal 
very refractory: for Glaſs of Lead being one of the moſt 
powerful fluxes that we know, if the earth of. the crucible in 
which it is melted be in the ſmalleſt degree fuſible, it will 
be immediately vitriſied; eſpecially if there be any metallic 
matter in its compoſition. _ | 

The great activity. of Glaſs of Lead may be weakened by 
joining it with other vitrifiable, matters: but unleſs theſe be 
added in a very great proportion, it will ſtill remain power- 
ful enough to penetrate common earths, and carry off the 
matters combined with it. 

On theſe properties of Lead, and of the Glaſs of Lead, 
depends the whole buſineſs of refining.” Gold and Silver. It 
hath been ſhewn, that as theſe two metals are indeſtructible 
by fire, and the only ones, which have that advantage, they 
may be ſeparated from the imperfect metals, when mixed there- 
with, by expoſing the compound to a degree of fire ſufficient» 
ly. ſtrong to ws! the latter; which, when once converted 
Into glaſs, can no longer remain united with any metal that 
has its metalline form. But it is very difficult to procure 
this vitrification of the imperfect metals, when united with 
Gold and Silver; nay, it is in a manner impoſſible to vitrify 
them entirely, for two reaſons: firſt, becauſe moſt of them 
are naturally very difficult to vitrify; ſecondly, cauſe the 
union they have contracted with the perfect metals defends 

them, in a manner, from the action of the fre, and that nt | 
| mue 
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much the more effectually as the proportion of the perfect 
metals is greater; which being indeſtructible, and in ſome 
ſort coating over thoſe with which they are alloyed, ſerve 
them as a preſervative and impenetrable ſhield againſt the 
utmoſt violence of fire. 5 p 5 eee ag 
It is therefore clear, that a great deal of labour may be 
ſaved, and that Gold and Silver may be reſined to a much 
greater degree of purity than can otherwiſe be obtained, if 
to a mixture of theſe metals with Copper, for inſtance, or 
any other imperfect metal be added a certain quantity of 
Lead. For the Lead, by its known property, will infallibly 
produce the deſired vitrification; and as it likewiſe increaſes 
the proportion of the imperfect metals, and ſo leſſens that of 
the perfect metals, in the maſs, it evidently deprives the 
former of a part of their guard, and ſo effects a more com- 
plete vitrification. In concluſion, as the Glaſs of Lead 
hath the property of running through the crucible, and car- 
rying with it the matters which it has vitrified, it follows, 
that, when the vitrification of the imperfect metals is ef- 
fected by its means, all thoſe vitrified matters together pe- 
netrate the veſſel containing the fuſed metalline maſs, diſap- 
pear, and leave only the Gold and Silver perfectly pure, and 
fred, as far as is poſſible, from all admixture of heterogene- 
ous Pans. 1 DOT. 

The better to promote the ſeparation of ſuch parts it is 
uſual to employ, in this proceſs, a particular ſort of ſmall. 
crucibles, made of the aſhes of calcined bones, which are 
exceedingly porous and eaſily pervaded. They are called cu- 
pels, on account of their figure, which is that of a wide- 
mouthed cup: and from hence the operation takes its name; 
for when. we refine Gold and Silver in this manner we are 
laid to cupel thoſe metals. It is eafy to perceive that the 
more Lead is added the more accurately will the Gold and 
Silver be refined; and that ſo much the more Lead ought to 
be added as the perfect metals are alloyed with a greater pro- 
portion of the imperfect. This is the moſt ſevere trial to 
which a perfect metal can be put; and conſequently any 
metal that ſtands it may be fairly conſidered as ſuch. 

In order to denote the fineneſs of Gold, it is ſuppoſed to 
be divided into twenty-four parts called carats; and Gold 
which is quite pure and free from all alloy is ſaid to be twen- 
ty-tour carats fine; that which contains i part of alloy is 
called Gold of twenty-three carats ; that which contains 2 
of alloy is but twenty two carats; and fo on. Silver again 
is ſuppoſed to be divided into twelve parts only, which _ 

hes Es | | - calls 
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called penny- weights: fo that when man pure it is faid 
to be twelve penny- -weights fine ; ; when it contains 45 of al- 
loy, it is then called eleven penny-weights. fine; when it 
contains er of alloy, it is called ten penny-weights fine, and 
ſo on. 

In treating of Copper we . promiſed to ſhew, under the ar- 


ticle of Lead, how to ſeparate it from Iron. The proceſs is 


fourided on that property of Lead which renders it incapable 
of mixing and uniting with Iron, though it readily diſſolves 
all other metalline ſubſtances. Therefore, if you. have a 
maſs compounded of Copper and Iron, it muſt be. fuſed 
with a certain quantity of Lead, and then the Copper, hav- 
ing a greater affinity with Lead than with Iron, will deſert 
the latter and join the former, which being incapable of any 
union with Iron, as was ſaid; will wholly exclude. it from 
the new compound. The next point is to ſeparate the Lead 
from the Copper; which is done by expoſing the maſs com- 
pounded of theſe two metals to a degree of fire ſtrong enough 
to deprive the Lead of its metalline form, but too weak to 
have the ſame effect on the Copper: and this may be done; 
fince, of all the imperfect metals, Lead is, next to Tin, the 
eaſieſt to be calcined, and Copper on the contrary reſiſts the 
greateſt force of fire longeſt, without loſing its metalline 
form. Now what we gain by this exchange, viz. by ſepa- 
rating Copper from Iron and uniting it with Lead, conſiſts 
in this, that as Lead is calcined with leſs fire than Iron, the 


Copper is leſs expoſed to be deſtroyed : for it muſt be ob- 


ſerved that, however moderate the fire be, it is hardly poſſi- 
ble to prevent a certain quanticy thereof from being calcined 
in the operation. 

Lead melted with a third part of Tin forms a l 
which being expoſed to a fire capable of making it thorough- 
ly red-hot, ſwells, puffs up, feems in ſome ſort to take fire, 
and is preſently calcined. Theſe two metals mixed together 
are much ſooner calcined than either of them ſeparately. 

Both Lead and Tin are in ſome meaſure affected by wa- 
ter, and by a moiſt air; but they are both much leſs ſubject 
than Iron or Copper to be corroded by theſe ſolvents, and of 
courſe are much leſs liable to ruſt. | 

The vitriolic acid acts upon and difſe olves Lead, much i in 
the ſame manner as it doth Silver. 17 

The nitrous acid diflolves this metal with . eaſe, and 
in great quantities; and fro 75 this ſolution a ſmall portion of 
Mercury may be obtained. On 1 ſubject ve, our Elementi 
of the FYeaite e of Chymiſtry. 

I | | When 
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When this ſolution of Lead is diluted with a good deal of 
water, the Lead precipitates in the form of a white powder; 
which happens becauſe the acid is rendered too weak to keep 
the Lead diffolved. eee hed 

If this ſolution of Lead be evaporated to a certain degree; 
it ſtioots into cryſtals formed like regular pyramids with 
ſquare baſes. Theſe cryſtals are of a yellowiſh colour, and 
a ſaccharine taſte: they do not eaſily diſſolve in water. This 
nitrous metalline falt has the ſingular propefty of detonating 
in a cfacible; without any additament, or the contact of 
any other inſſammable ſubſtance. This property it derives 
from the great quantity of phlogiſtoti contained in, and, but 

looſely connected with; the Lead which is one of its princi- 
If ſpirit of falt, or even ſea-ſalt in ſubſtance, be added to 
à ſolution of Lead in the nitrous acid; a white precipitate 
immediately falls; Which is no other than the Lead united 
with the marine acid. This precipitate is extremely like the 
precipitate of Silver made in the ſame manner, and that be- 
ing called Luna cornea hath occaſioned this to be named 
Plumbum corneum. Like the luna cornea it is very fuſible, 
and being melted hardens like it into a kind of horny ſub- 
ſtance: it is volatile, and may be reduced by means of in- 
flammable matters combined with alkalis. But it differs 
from the luna cornea in this chiefly, that it diſſolves eaſily 
in water; whereas the luna cornea, on the contrary, diſ- 
ſolves therein with great difficulty, and in a very ſmall quan- 
re. ira „„ be 5 
"As this precipitation of Lead from its ſolution in ſpirit of 
nitre is procured by the marine acid, Lead is thereby proved 
to have a greater affinity with the latter acid than with the 
former. Yet, if you attempt to diſſolve Lead directly by the 
acid of ſea- ſalt, the ſolution is not ſo eafily effected as by 
the ſpirit of nitre, and it is always imperfect; for it wants 
one of the conditions eſſential to every ſolution in a liquor, 
namely tranſparency. | | T0 

If Lead be boiled for a long time in a lixivium of fixed 
alkali, part of it will be diſſolved. 8 

Sulphur renders this metal refractory and ſcarce fuſible; 
and the maſs they form when united together is friable. 
Hence it appears that ſulphur acts upon Lead much in the 
ſame manner as upon Tin; that is, it renders both theſe me- 
tals leſs fuſible, which are naturally the moſt fufible of any, 
wuile it exceedingly ——_ the fuſion of Silver, Copper, 

and. 
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2 menge Quick-filyer in a pine apart, 8 
p this metallic ſubſtance cannot be claſſed with the 
le proptriy ſo called, and yet has ſome properties which 
will not allow us to confound it with the ſemi- metals. The: 
reaſon why Quick-ſilver, by the Chymiſts commonly called 
Mercury, is not reputed a metal, is, that it wants one of the 
eſſential properties thereof, to wit, malleability. When it 
is pure and unadulterated with any mixture, it is always 
fluid, and of courſe unmalleable. But as, on the other 
hand, it.eminently poſſeſſes the opacity, the ſplendour, and, 
above all, the. gravity of a metal, being next to Gold the hea- 
vieſt of all bodies, it may be conſidered as a true metal, dif- 
fering from the reſt no otherwiſe than by being conſtantly in 
fuſjon ; which we may ſuppoſe ariſes from its aptneſs to flow 
with ſuch a ſmall degree of heat, that be there ever fo little 
warmth on earth, there is ſtill more than enough to keep 
Mercury in fuſion; which would become ſolid and malleable 
if it were poſſible to apply to it a degree of cold conſiderable 
enough for that purpoſe. Theſe properties will not allow us 
to confound it with the ſemi- metals. Add, that we are not 
yet aſſured by any undoubted experiment that it can be whol - 
ly deprived of its phlogiſton, as the imperfect metals may. 
Indeed we cannot apply the force of fire to it as could be 
wiſhed : for it is ſo volatile that it flies off and exhales in 
vapours, with a much leſs degree of fire than is neceſſary to 
- make it red-hot. The vapours of Mercury thus raiſed by 
the action of fire, being collected and united in a certain 
quantity, appear to be no other than true Mercury, retain · 
ing every one of its properties; and no experiment hath 
ever been able to ſnew the leaſt change thus rene in its 
nature. : 
If Mercury bo 000 to the greateſt heat that it can bear | 
- without ſublimation, and continued in it for ſeveral months, 
or even a whole year together, it turns to a red powdel, 


hich the Chymiſts call Mercurius "recipitatus 5505 
ut, 


* 


17 *$ 
7 


But, to n in this operation, it is abſolutely neceſſary 
that the heat be ſuch as is above · ſpecified; for this metallic 


ſubſtance may remain expoſed: to a eaten: heat for a conſi- 


derable number of Nan without ume g0ing alen 
alteration. 


Some Chywiſts fancied, os by this operation they: had 


fixed Mercury and changed its nature; but without any 
reaſon: for if the Mercury thus ſeemingly tranſmuted be ex- 
poſed to a ſomewhat ſtronger degree of ſite, it ſublimes and 
exhales in vapours as uſual; and thoſe vapours collected are 


nothing elſe but running Mercury, which has recovered all 


its properties without the help of any additamenrt. 


Mercury has the property of diſſolving all the wat Iron : 
cepted. But it is a condition abſolutely neceſſary to 


onl 
the ſhcceſs of ſuch. diſſolution, that the metalline ſubſtances 
be poſſeſſed of their phlogiſton; for if they be calcined, 
Mercury cannot touch them: and hence it follows, that Mer- 


cury doth not unite with ſubſtances that are purely. earthy. 


Such a combination of a metal with Mercury is called an 
Amalgam. Trituration alone is ſufficient. to effect it; how- 
ever, a proper degree of heat alſo is of uſe. n 25 


Mercury amalgamated with a metal gives it a . ˖ | 
more or leſs ſoft, and even fluid, according to the greater oc 


ſmaller proportion of Mercury employed. All amalgaras are 
ſoftened by heat, and hardened by cold. 
Mercury is very volatile; vaſtly more ſo than the most um- 


fixed metals; moreover, the union it contracts with any me 


tal is not ſufficiently intimate to entitle the new compound 


reſulting from that union to all the properties of the two 
ſubſtances united: at leaſt with regard to their degree of 


fixity and volatility. From all which it follows, that the 


beſt and ſureſt method of ſeparating it from metals diſſolved 


by it, is to expoſe the amalgam to a degree of heat ſufficient 


to make all the Quick ſilver riſe and evaporate; after which 
the metal remains in the form of a powder, and being fuſed. 


recovers its malleability. If it be thought proper to fave the 


Quick-filver,. the operation mult be performed in cloſe _vei- 


ſels, which will confine and collect the mercurial vapouts. 
This operation is moſt frequently employed to ſeparate Gold 
and Silver from the ſeveral ſorts of carths and ſands with 
which they are mixed in the ore; becauſe theſe two metals, 
Gold eſpecially, are of ſufficient value to compenſate the 
Joſs of Mercury, which is inevitable in this proceſs: beſides, 
as 2 1 e amalgamate with it, this way of ſeparat- 


. ing 
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og wem ſrom every thing unmetallic by veryf eile ande 
modious. . | . 
Mercury is diſſolved | mſtan 
culiar to each particular fort 
The vitriolic acid; concentrated and mad boiling 570 
ſeizes on it, and preſently reduces it to a kind of white pow. 
ger, which turns yellow by the affuſion of water, but does 
not diſſolve in it; it is called Turbith Mineral. "However, 
the vitriolic acid on this occaſion unites with a great part ot 
the Mercury, in ſuch a manner that the compannd is ſoluble 
in water. For if to the water which was uſed to waſh the 

Tarbith a fixed alkali be added, there falls inſtantly a ruſſet- 
coloured precipitate, which is no other than Mercury ſepa. 

rated from the vitriolie acid wy the ane enen in "Se al- 
kali. 
This diffolution of Mercury by: the vieiolis ache is accom- 

panied with a very remarkable phenomenon; which is, that 
the acid contracts a ſtrong ſmell of volatile ſpirit of ſulphur: 

a a notable proof that part of the phlogiſton of the Mercury 
hath united therewith. And yet, if the Mercury be ſepa- 
rated by means of a fixed alkali, it does not appear to bave 
ſuffered any alteration. Turbith mineral i is not io volatile as 
e Mercury. © 

The nitrous acid difllves Mereury 1 with eaſe.” The In 
tion is limpid and tranſparent, and as it grows cold ſhoots 
into cryſtals, which are a nitrous mercurial ſalt. 

Ik this ſolution be evaporated to dryneſs, the Mercury re- 
mains impregnated with a little of the acid, under the form 
of a red powder, which hath obtained the names of Red 
Precipitate, and Arcanum Corallinum. This Precipitate, 
As well as Turbith, is leſs volatile than pure Mercury. 

If this ſolution of Mercury be mixed with a folution of 
Copper, made likewiſe in the nitrous acid, and the mixture 
_ evaporated to dryneſs, there will remain a green powder cal- 
Jed Green Precipitate. Theſe precipitates are cauſtic and 
corroſive; and are uſed as ſuch in ſurgery. - 

Though Mercury be diſſolved more eaſily and ere 
by the nitrous acid than by the vitriolic, yet it has a greater 
affinity with the latter than with the former : for if a vitriolic 
acid be poured into a ſolution of Mercury in ſpirit of nitte, 
the Mercury will quit the latter acid in which it was difſolv- 

- ed, and join' the other which was added. The fame thing 
happens when the n marine acid 1 is e ur ot the vi- 
as Ly 

Mercuy 
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45 1 awhith hack into 16h -cryſtals, 3 
like daggers. This ſalt is volatile, and ſublimes — 7 Wick 
out decompoſition. It is moreover the moſt violent of all 


the corroſives hitherto diſcovered by Chymiſtry. It is called 


Corroſive Sublimate, becauſe it muſt abſolutely be ſublimied 


to make the combination perfect. There are Rent ways of 


doing this: but the operation will never fail, if the Mereuty 


| de regen nee rg ee with the warine 127 in a 
| ber net e eee eee 
5 Corroſive Sublimate 4 difolved by wager,” but in ver) 
a (mall quantities only, Le is decompounded by fixed alkalis, 
. which preeipitate the Mercury in a reddiſn yellow 3 
a called, on necount of its colour, Tellgw Precipitate. 
If Corroſive Sublimate be mixed with tin, and the com- 
pound diſtilled, a liquor comes over which continually emits 
t abundance of denſe fumes, and, from the name of its in- 
: ventor, is called the Smoking Liquor of Libavius. This H- 
y quor is no other than the tin £7 died with the marine acid 
1 of the Corrofive' Sublimate, which therefore it hath aCtuall 
e decompounded: 'whenee it follows, that this acid r. 285 
18 er affinity with tin than with Mercury. | . 
| The marine acid in Corroſive Subſimate is not quite ſatu · 
1 rated with Mercury; ; but is capable of taking up a much 
ts greater quantity thereof. For if "Corrofive Sublimate be 
mixed with freſh Mercury, and ſublimed a fecond time, ano- 
e- ther compound will be produced "containing much more 
m Mercury, and leſs acrimonious; for which reaſon it is named 
ed Sweet Sublimgte of Mercury, Mereurius dulcis, Aquila alba. 
e, This compound may be taken internally, and is purgative or 
| emetic according to the doſe adminiſtered. It may be ren- 
of dered ſtill more gentle by repeated fublimations, and then it 
Ire takes the title of Panaceq Mercurialis. No way hath hi- 
al- therto been found to diſſolve Mereury in aqua regis without 
nd great difficulty, and even then it is but imperfectly diſſolved. 
| Mercury unites eafily-and intimately-with ſulphur: If theſe 
ely two ſubſtances be only rubbed together in a gentle beat, or 
ter even without any heat, they will contract an union, though 
lic but an incomplete one. This combination takes the form of 
re; a black. PLEMED which has procured it the name of Mops 
h- Mineral. 
ing It a more intimate and perfect union be gefired, this com- 
& {pr 


pound muſt be expoſed to a ſtronger heat; and then a red 
ponderous ſubſtance will be ſublimed, appearing like a maſs 
of mining needles : this is the combination defired, and i0 

| called 
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des ee... In this form chiefly.i is Mercury found in the 
bowels of the earth. Cinabar finely levigated acquires a 
much brighter red colour, and is known to painters * the 
name of Vermilion. 

Cinabar riſes wholly by ſublimation, without ſuffering any 
decompoſition ; becauſe the two ſubſtances of which it con- 
ſiſts, viz. Mercury and Sulphur, are both volatile. 

Though Mercury unites and combines very well with ſul. 
phur, as hath been ſaid, yet it hath leſs affinity with that mi- 
neral than any other metal, Gold only excepted : whence it 
follows, that any of the other metals will decompound Cina- 
bar, by uniting with its ſulphur, and ſo ſetting the Mercury 
at liberty to appear in its uſual form. Mercury thus ſeparat - 
ed from ſulphur is eſteemed the pureſt, and bears the name 
of Mercury revivified from Cinabar. 

Iron is generally uſed in this operation, preferably to the 
ether metals, becauſe among them all it has the greateſt affi- 
nity with ſulphur, and is the only one that has none with 
Mercury. 
Cinabar may alſo be decompounded by means of fed al- 
kalis; the affinity of theſe ſalts with ſulphur being generally 
qr ** r of any metalline ſubſtance whatever. 
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SECTION I. 


3 Cl ReGuLUS OF ANTIMONY- 
Ronen: of Antimony i is a metallic ſubſtance of a pret- 
ty bright white colour. It has the ſplendour, opacity, 
and gravity of a metal: but it is quite unmalleable, and 
crumbles to duſt, inſtead of yielding or ſtretching, under 
the hammer; on which account it is claſſed with the Semi 
metals. 
It begins to flow as FTE as it is moderately red ; but, like 
the other Semi-metals, it cannot ſtand a violent. degrea. ol 
fire; being thereby diſſipated into ſmoke and white vapouis, 


which adhere to ſuch cold bodies as they meet with, and ſo 
art 


* 


are collected into A kind of Jarina called Flewers hs ati: 


* 


even melt, it will calcine, loſe its phlogiſton, and take the 
form of a greyiſ powder deſtitute of all ſplendour: : this 


a very violent fire; and being expoſed thereto will flow, and 
turn to a glaſs of the yellowiſh colour of a hyacinth. - | 


It is to be obſerved, that the more the Regulus is 3 


ſo much the leſs colour, and comes the nearer to common 
glaſs... .. 
The calx and the Glass of Antimony will recover their 
mer form, like every other Calx and Glaſs of a metal, if 


the calcination be carried too far, their reduction will be- 


come much more difficult, and a much ſmaller quantity a 
Regulus will be reſuſcitated. | 


but its affinities with them are various, and differ according 
w the following order. It affects Iron the moſt powerfully, 
next Copper, then Tin, Lead, and Silver. It promotes the 
a of metals, but makes them all brittle and unmalle- 
able. 13/5 
It will not amalgamate with Mercury; ; and though by ce cer- 
tain proceſſes, particularly the addition of water and conti- 
nued trituration, a ſort of union between theſe two ſubſtan · 
ces may be produced, yet it is but apparent and momentary; 
tor, being left to themſelves and nn they an 
diſunite and ſeparate *. _ 

The vitriolic acid, aſſiſted by. heat, and even by diftilla- 
tion, diſſolves Regulus of Antimony. The nitrous acid like- 
wiſe attacks i it: but the ien can by no art be made clear 


* M. Maloaia, 88 hath found a way to unite | theſe two metallic ſub- 
ſtances: but then he does it by the interpoſition of ſulphur; that is, he com- 
bines erude Antimony with Mercury. This combination is brought about in 
the ſame way that Fg 
tritnration only without fre, It reſembles the common #thiops, and M. 
Malouin ealls it Atbiops of Antimony. He obſerved that Mercury unites 


de n muck "1 more intimately, by WT than by r . them 
ether. | 
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N 
2 5 alas: > 3 inſtead of biing expoſed to 8 
ſtrong — be only heated ſo moderately that it ſhall not 


powder 1s called Calx of Antimony. 121 


This calx is not volatile like the Regulus, but will bon 


of its phlogiſton by continued calcination, the more .refrac- 
tory is the calx obtained from it. The glaſs thereof has alſo 


reduced by reſtoring to them their loſt phlogiſton. Yet if 


Regulus of Antimony is capable of diſſolving the metals: 


Fo 
—" > 
- — — 


thiops Mineral is made; viz. either by fuſion, or by 
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and limpid: ſo that the Regulus is only calcined; in a man⸗ 


ner, by this acid. 


The marine dd dillotves it well enough; hou then ; it 
muſt be exceedingly concentrated, and applied in a peculiar 
manner, and eſpecially by diſtillation. © One of the beſt me- 


thods of procuring a 2 union between the acid of ſea- 


ſalt and Regulus of Antimony, is to pulverize the latter, mix 
it wich corroſive ſublimate, and diſtil the whole. There ri: 
es in the operation a white matter, thick, and ſcarce fluid, 
which is no other than the Regulus of Antimony united and 


combined with the acid of ſea - ſalt. This compound is ex- 


s rag corroſive, and is called Butter of Antimony. 
It is plain that the corroſive ſublimate is here decompound- 
ed; that the Mereury is revivified, and that the acid which 


was combined therewith hath quitted it to join the Regulus 


of Antimony, with which its affinity is greater. This Butter 
of Antimony by repeated diſtillations Acquires a conſiderable 
degree of fluidity and limpidneſs. 

f the acid of nitre be mixed with Butter of Amtimony, | 
and the whole diſtilled, there riſes an acid liquor, or a fort 
of aqua regis, which ſtill retains ſorhe of the diſſolved Regus 


Ius, and is called Bezoardic Spirit of Nitre. After the di- 


ſtillation there remains a white matter, from which treſti 
ſpirit of nitre is again abſtrafted, and which being then 
waſhed with water is called Bezoar Mineral. This Bezoar 
Mineral is neither fo volatile nor ſo cauſtic as Butter of Anti- 
mony ; becauſe the nitrous acid bath not the property of vo- 
latilizing metallie ſubſtances, as the marine acid does, and 
becauſe it remains much more nb N Combined with the 
reguline part. 

If Butter of Antimony be mixed with water, the liquor 


immediately becomes turbid and milky, and a precipitate 


falls, which is nothing but the metallic matter partly ſepa 
rated from its acid, which is too much weakened by the ad- 
dition of water to keep it diſſolved. Let this precipitate {till 
retains a good deal of acid; for whieh reaſon it continues to 
be a violent emetic, and in ſome degree corroſive. It hath 
therefore been very improperly called Mercurius Vite. 

The proper folvent of Regulus of Antimony is agua regis; 
by means whereof a clear md r ſolution of this Semi- 


metal may be obtained. 


Regulus of Antimony mixed with nitre, and projected in- 
to a red-hot crucible, ſets the nitre in a flame, and makes it 
detonate. As it produces this effect by means of its pblo- 


giſton, it muſt needs at the ſame time be calcined, and loſe 
| its 


1 


its metallio properties, which — happens, and when 
the nitre is in a triple proportion to the Regulus, the latter 
is ſo perfectly calcined as to leave only a white powder, — 
is fuſed with great difficulty, and then turns to a faintly co 
loured glaſs, not very different from common glaſs, nol 
which is not reducible to a Regulus by the addition of in - 
flammable matter; at leaſt it yields but a very ſmall quantity 
thereof. If leſs nitre be uſed, the calx is not ſo white; the 
glaſs it, produces is more like a metalline glaſs, and is more 
eaſily reduced. The calx of the Regulus thus prepared by 
nitre is called, on account of the medicinal virtue aſcribed to 
it, Diaphoretic Antimony, or Diaphoretic Mineral. 
Nitre always becomes an alkali by deflagration, and in the 
preſent caſe retains part of the calx, which it even renders 
ſoluble in water. This calx may be ſeparated from the alkal:, - 
if an acid be employed to precipitate it; and then it ĩs called 
Materia Perlata. This pearly matter is a calx of Antimony, 
ſo completely deprived of its phlogiſton as to be altogether 


incapable of reduction to a Regulus. 


Regulus of Antimony readily jake condi unites with ſul- 
phur, forming therewith a compound which has a very faint 
metallic ſplendour. This compound appears like a maſs of 


long needles adhering together laterally ; and under this form 
it is uſually found in the ore, or at leaſt when only ſeparated 


by fuſion from the ſtones and earthy matters with which _ 
ore is mixed. It is called Crude Antimn y. 

Antimony flows with a moderate heat, and becomes even 
more fluid than other metallic ſubſtances. The action of fire 
diſſipates or conſumes the ſulphur it contains, and its phlo- 
giſton alſo, ſo as to convert it imo a calx and a glaſs, as It 
does the Regulus. 

Agia regis, which we Ae to * the proper ſolvent of 
the Regulus, being poured on Antimony, attacks and diſ- 
ſolves the reguline part, but touches not the ſulphur; in con- 
ſequence whereof it decompoſes the Antimonys and ſepa⸗ 
rates its ſulphur from its Regulus. 

There are ſeveral other ways of effecting this decompoſi- 
tion, and obtaining the reguline part of Antimony by itſelf: 
* conſiſt either in deſtroying the ſulphureous part of the 

Antimony by combuſtion, or in melting the Antimony with 
ſome ſub anos which has a greater affinity than its reguline 
part with ſulphur. Moſt metals are very fit for this latter 
Purpoſe: for though the Regulus has a conſiderable affinity 


With Gn yet all the metals, _—_ Gold and UTI: 
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_ detonation there remains a greyiſh matter which contains fix- 
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If therefore Iron, Copper, Lead, Silver, or Tin, be melt - 
ed with Antimony, the metal employed will unite with. the 
fulph ur, and ſeparate it from the Regulus. 

It muſt be obſerved, that, as theſe anale rn yn * 1 
nity with the Regulus of Antimony, the Regulus will be 


joined in the operation by ſome of the metal employed as a 


Precipitant, (ſo thoſe ſubſtances are called which ſerve as the 
means of ſeparating two bodies from each other); and there- 
fore the Regulus procured in this manner will not be abſo- 
lutely pure: on this account care is taken to diſtinguiſh each 


by adding the name of the metal employed in its precipita- 
tion; and thence come theſe titles, Martial Regulus of An- 


timony, or only Martial Regula, a ſaeri, and ſo 
of the reſt. 

Antimony is employed with advantage to men Gold 
from all the other metals with which it may be alloyed. It 
has been ſhewn, that all the metals have a greater affinity 
than the reguline part of Antimony with ſulphur, Gold only 
excepted; which is incapable of contracting any union there- 


with: and therefore, if a maſs compounded of Gold and ſe- 


veral other metals be melted with Antimony, every thing in 
that maſs which is not Gold will unite with the ſulphur of 
the Antimony. This union occaſions two ſeparations, to wit, 
that of the ſulphur of the Antimony from its reguline part, 


and that of the Gold from the metals with which it was a- 
dulterated; and from the whole two new compounds ariſe; 


namely, a combination of the metals with the ſulphur, 
which being lighteſt riſes to the ſurface in fuſion; and a me- 
talline maſs, formed of the Gold-and the reguline part of the 
Antimony united together, which being much the heavieſt 
bnks to the bottom. "There is no difficulty in parting the 
Gold from the Regulus of Antimony with which it is alloy - 
ed: for the metalline maſs needs only be expoſed to a degree 


of fire capable of diſſipating into vapours all the Semi- metal 


it contains; which being very volatile, the operation is much 
eaſier, and more expeditiouſly finiſhed, than if the metals 
with which the Gold was debaſed were to be vitrified on the 
cupel; without taking into the account, that, if Silver were 
one of them, recourſe muſt needs be had to the Proceſs of 
quarration after that of the cupel. | 


If equal parts of nitre and Antimony * inn together, 


and the mixture expoſed to the action of fire, a violent deto- 
nation enſues; the nitre deflagrating conſumes the ſulphur of 
.the Antimony, and even a part of its phlogiſton. After the 


ed 
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a nitre, vitriolated tartar, and the reguline part of the An- 
timony in ſome meaſure deprived of its phlogiſton, and half 
vitrified by the action of the fire, which is conſiderably in- 
creaſed by _ aro aw matter 1s called Liver * 
Antimony. 

If, inſtead of bd parts of nitre and A r two mit 
of the former be uſed to one of the latter, then the reguline 
part loſes much more of its phlogiſton, and remains in the 
form of a yellowiſh powder. - 

Again; if three parts of nitre be taken to one of 8 
ny, the Regulus is thereby entirely robbed of its phlogiſton, 


and converted to a white calx, which bears the name of Dia- 


phoretic Antimony, or Diaphoretic Mineral. The pearly 
matter may be precipitated by pouring an acid on the ſaline 
ſubſtances which here remain after the detonation, in the 
ſame manner as we ſhewed ove was to be done with regard 
to the Regulus. 

In the two laſt operations, 1 wh nitre is in a 2 double 
or triple proportion to the Antimony, the reguline part is 
found after the detonation to be converted into a calx, and 
not into a half - vitrified matter, which we have ſeen is the ef- 
fect when equal parts only of nitre and Antimony are uſed. 
The reaſon of this difference is, that in theſe two caſes the 
reguline part, being wholly, or almoſt wholly, deprived of 
its phlogiſton, becomes, as was obſerved, more difficult to 


tuſe, and conſequently cannot begin to vitrify i in the ſame | 


degree of Heat as that which hath nor loſt ſo much of its 
phlogiſton. If, inſtead of performing the operation with e- 
qual parts of nitre and Antimony alone, a portion of ſome 


ſubſtance which abounds with phlogiſton be added, in that 


caſe the ſulphur only of the Antimony will be conſumed, and 

the Regulus will remain united with its ne e and Tepa- 
rated from its ſulphur. ' 

| The Regulus prepared in this manner is abſolutely pure, 

becauſe no metalline ſubſtance being employed, none can 

mix with and adulterate it. It is — Regulus of * 

per ſe, or only Regulus of Antimony. 


It is true indeed that in this operation v of the regu- | 


line part unavoidably loſes its phlogiſton and is calcined, and 
conſequently a much ſmaller quantity of Regulus is obtain- 


ed than when metalline precipitants are omployed: but this 


loſs is eaſily repaired,. if it be thought proper, by rende 

to the calcined part its loſt phlogiſton. 
1 gs melted with two parts of fixed alkali yields no 
«1 | E — 
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Regulus, but is entirely diſſolved by the ſalt, and forms With 
it a maſs of a reddiſh yellow colour. 

The reaſon why no -precipitate is weed on this OCCa- 
ſion is, that the alkali uniting with the ſulphur of the An- 
timony forms therewith the combination called Liver of Sul. 
phur, which by its nature is qualified to keep the reguline 
part diſſolved. This maſs formed by the union of the An. 
timony with the alkali is ſoluble in water. It any acid 
whatever be dropt into this ſolution, there falls a precipitate 
of a reddiſh; yellow colour; becauſe the acid unites with the 
alkali, and forces it to quit the matters with which it was 
combined. e. precipitate is called Golden laps: of Au- 

? fimony. 

As in the operation for preparing Regulus of ſntioneny fer 

ſe, ſome of the nitre is, by the inflammable matters added 

| thereto, turned to an alkali, this alkali ſeizes on part of the 
Antimony, and therewith forms a compound like that juſt 
deſcribed. Hence it comes, that if the ſcoria formed in this 
proceſs be diſſolved in water, and an acid dropped into the 
ſolution, a true golden ſulphur of nee is —_— ſepa+ 
rated. 

This union of Antimony with an alkali may os be brought 
about. by the humid way; that is, by making uſe of an alkali 
reſolved into a liquor, and boiling the mineral in it. The 
alkaline liquor, in proportion as it acts upon the Antimony, 
gradually becomes reddiſh and turbid. If leſt to ſettle and 
cool when well ſaturated there with, it gradually depoſites the 
Antimonp it had taken up, which precipitates in the ſorm of 
a red powder; and this precipitate is the celebrated remedy 
known by the name of Kermes Mineral. It is plain that — 
kermes is nearly the ſame thing with the golden ſulphur: 
it differs from it in ſome reſpects; and eſpecially in this, s 6 
being taken inwardly it operates much more gently than the 

Iden ſulphur, which is a violent emetic. Nitre fixed by 
charcoal, and reſolved into a liquor, is the only alkali em- 
ployed in preparing the kermes. 

It was fhewn above, that Regulus of Antimony mixed and 
diſtilled with corroſive ſublimate decompounds it, diſengages 
the Mercury, and joining itſelf to the marine acid forms 

therewith a new combination, called Butter of Antimony- 
If the ſame operation be performed with crude Antimony 
inſtead of its Regulus, the ſame effects are produced: but 
then the Antimony itſelf is alſo decompoſed; that is, the 
reguline part is ſeparated from the ſulphur, which being '<t 


free unites with the Mercury, now alſo at liberty, and theſe 
_ two 


Sed, 2 THEORY os CUYMISTRY. 65 
een et 
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| Bisnmurn, known, alſo. by the name. of Tings 1s 2 
ſemi- metal, having almoſt the ſame appearance as Re 
of Antimony; yet it has a more duſky caſt, inclining — 
what to red, and even preſents ſome changeable leaks 
eſpecially after lying long in the air. 

When expoſed to the fire it melts — before i it is red, = 
conſequently with leſs heat than Regulus of ARDS, 
which does not flow, as was ſhewn above, till it begin to 


red-hot. It becomes volatile, like all the other ſemi- metals, 


when acted on by a violent fire: being kept in fuſion by a 
proper degree of heat it loſes its phlogiſton with its metallic 
form, and turns to a powder or a calx; and that again is 


converted into glaſs by the continued action of fire. The 


calx and glaſs of Biſmuth may be reduced, like any other 
metallic calx, by reſtoring their phlogiſton. 

Biſmuth mixes with all the metals in fuſion, and even * 
cilitates the fuſion of ſuch as do not otherwiſe flow readily. 
It whitens them by its union, and deſtroys their malleabi- 
liry. 
It amalgamates with Mercury, if they be rubbed together 
with the addition of water: yet after ſome. time theſe two 
metalline ſubſtances deſert each other, and the Biſmuth ap- 
pears again in the form of a powder. Hence it is plain, that 
the union it contracts with Mercury is not perfect; and yet 
it has the ſingular property of attenuating Lead, and alter- 
ing it in ſuch a manner that it afterwards amalgamates with 
Mercury much more perfectly, ſo as even to paſs with it 
through ſhamoy leather without any ſeparation. The Biſ- 
muth employed in making this amalgama afterwards ſepa- 
rates from it ſpontaneouſly, as uſual; but the Lead ſtill con- 
tinues united with the Mercury, and always retains. the pro- 
perty thus acquired. 

The vitriolic aeid does not düſſolre Biſmuth: f its proper 
ſolvent is the nitrous acid, which diſſolves it with violence, 
and abundance of fumes. 

Biſmuth diſſolved in the nitrous acid is precipitated not on- 
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ly by alkalis, but even by the bare addition of water. This 


1 5 


— 


— Do — *** r . 
3 w 


4 . 
D 
— 


4 
ASS. ns WEV e. 


ul 
* 
f 
. 
F 
1 
[i 
1 
x 
* 
1 
2? 
og 
oy | 
bY | 
8; 
4 
1 
1 
be 
' 
"es 
1 


— 


— 


 - - Ou oe K AED 


r 


— 2 


precipitate is dimrachely white, and known by the _ e of 
Magiftery of Biſmuth. © 8 
The acid of ſea- ſalt and aqua rages N wen act upon Bic 
muth, but with leſs violence. 0 
This ſemi- metal does not ſenſibly b with nitre; 
yet it is quickly deprived of its phlogiſton, and turned into 
a vitrifiable calx, when expoſed with it to the action of fire. 
It readily unites with ſulphur in fuſion, and forms there. 
with a compound, which appears to conũiſt of needles adher- 
| ing laterally to each other. 
It may be ſeparated from the falphins with which is is com- 
bined, by only expoſing it to the fire, without any addita 
ment; for the ſulphur is either conſumed c or ſublimed, and 
leaves the Biſmuth behind. | 


SECTION m. 
gh Zinc. 


Zixc to appearance differs but little Gs: Biſmuth; 1 
has even been confounded with it by ſeveral authors. Never: 
_ beſides that it has ſomething of a blueiſh caſt, and 
is harder than Biſmuth, it differs from it effentially in its 

1 as will preſently be ſhewn. Theſe two metallic 

ſubſtances ſcarce reſemble each other in any e but che 

qualities common to all ſemi- metals. 
Zinc melts the moment it grows red in the fire, und then 

Alſo begins to turn to a calx, which, like any other metallic 

calx, may be reduced by means of the phlogiſton: bur if the 
fire be conſiderably increafed, it ſublimes, flames, and burns 
Uke an oily matter; which is a proof of the great quantity 
of phlogiſton in its compoſition. At the fame time abun- 
dance of flowers riſe from it in the form of white flakes, fly- 
ing about in the air like very light bodies; and into this 
form may the whole ſubſtance of the Zinc be converted. Seve- 
ral names have been given to theſe flowers, ſuch as Pompho- 
Thus Philoſophic Wool. They are ſuppoſed to be no other than 
e Zinc irfelf deprived of its phlogiſton; yet no body has 
8 hitherto been able to reſuſcitate them in the form of Zinc, 
by reſtoring their phlogiſton according to the methods uſed 
in the reduction of metals. Though they riſe in the ait 
with very great eaſe while the Zinc is calcining, yet when 
once formed they are very fixed; for they withſtand the ut- 
rears nee of fire, and are capable of being vitriſieg, 
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acids. | 35 g ; : e ö ; . Ho \ £28 A $23; 
Zinc unites with all metalline ſubſtances, except Biſmuth. 


It has this ſingular property, that being mixed with Copper, 


even in a conſiderable quantity, ſuch as a fourth part, it does 
not greatly leſſen the ductility thereof, and at the ſame time 
communicates to it a very beautiful colour not unlike that of 
Gold: on which account the compoſition is frequently made, 
and produces what is called Braſs. This metal melts much 
more eaſily than Copper alone, becauſe of the Zinc with 
which it is alloyed. If it be expoſed to a great degree of 
heat, the Zinc which it contains takes fire, and ſublimes in 
white flowers, juſt as when it is pure. 
It is to be obſerved, that Braſs is ductile only while it is 
cold, and not then, unleſs the Zinc uſed in making it was 
very pure; otherwiſe the compoſition will prove but a Tom- 
bac or Prince's Metal, having very little malleability. _ 
Zinc 1s very volatile, and carries off with it any metallic 
ſubſtance with which it is fuſed, making a kind of ſublimate 
thereof. In the furnaces where they ſmelt ores containing 
Zinc, the matter thus ſublimed is called Cadmia Fornacum, 
to diſtinguiſh it from the native Cadmia called alſo Galamine, 
or Lapis Calaminaris which, properly ſpeaking, is an ore 
of Zinc, containing a great deal of that ſemi- metal, toge - 
ther with ſome Iron, and a ſtony ſubſtance. The name of 


' Cadmia Fornacum is not appropriated ſolely to the metallic 


ſublimates procured by means of Zinc, but is given in ge- 
neral to all the metallic ſublimates found in ſmelting houſes. 
If a violent and ſudden heat be applied to Zinc, it ſub- 
limes in its metalline form; there not being time for it to 
burn and be reſolved into flowers. cd 
Ibis ſemi- metal is ſoluble in all the acids, but eſpecially 
in ſpirit of nitre, which attacks and diſſolves it with very 
great violence. - „ de td 
ine has a greater affinity than iron or copper with the 
vitriolic acid; and therefore it decompounds the green and 
blue vitriols, precipitating thoſe two metals by uniting with 
the vitriolic acid, with which it forms a metallic ſalt, or vi- 
triol, called Vhite Vitriol, or Vitriol of Zinc. n 
Nitre mixed with Zinc, and projected into a red- hot eru - 
eible, detonates with violence, and during the detonation 
there riſes a great quantity of white flowers, like thoſe which 
appear when it is calcined by itſelf. . be Mr 
Sulphur has no power over Zinc. Even liver of ſulphur, 
| g which 
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which Aiflotves all other l ſubſtances, cores no 


union with this ſemi- metal. | 

- Meffrs. Hellot and Malouin ns beſtowed a great deal of 
Pains on this ſemi-metal. An account of their experiments 
is to be io tra in the Memoirs of the ee of Sciences. 


n 


SECTION V. e e 
of REGULUS OF Ansexre. 1 t bd 


Recvi Us of Aeli is che moſt volatile of all the ſerni. 
metals. A very moderate heat makes it wholly evaporate, 
and fly off in fumes ; on which account it cannot be brought 
to fuſion, nor can any conſiderable maſſes thereof be obtain- 
ed. It has a metallic colour, ſomewhat reſembling Lead; 
but it ſoon loſes its ſplendour when expoſed to the air. 

It unites readily enough with metallic ſubſtances, having 
the-ſame affinities with them as Regulus of Antimony hath, 
It makes them brittle, and unmallegble. It hath alſo the 
property of rendering them volatile, and greatly facilitates 


It very eaſily parts with its s phlogiſton and its metallic form, 
When expoſed'to the fire it riſes in a kind of ſhining <cry- 
ſtalline calx, which, on that account, looks more like a ſa- 
line matter than a metallic calx. To this calx or theſe flowers 
are given the names of Mhite Arſenic, Cryſtalline 1 
and molt commonly plain Arſenice. 

The properties of this ſubſtance are very ſingular, and ex 
tremely different from thoſe of any other metallic calx. Hi- 
therto it hath been but little'examined; and this led me to 
make ſome attempts towards diſcovering its nature, which 
may be ſeen in the Memoirs of the Academy of Sciences. 

Arſenic differs from e other metalline calx, firſt, in 
being volatile; whereas the calces of all other metallic ſub- 
ſtances, not excepting thoſe of the moſt volatile ſemi-metals, 
ſuch as Regulus of Antimony and Zinc, are exceeding fix- 
ed; and, ſecondly, in having a , ene ee is not 
found in any other metalline calx. 

The ſaline character of Arſenic: appears, firſt, from it 
being ſoluble in water; ſecondly, from its corroſive quality, 
which makes it one of the moſt violent poiſons: a qualitf 
from which the other metallic ſubſtances are free, when the 
are not combined with ſome ſaline matter. Regulus of An- 
timony muſt however be excepted. But then the belt Chy- 


miſts * that this ſemi-metal is either nearly of the ſame 
1 natule 


nature with Arl io! 
compoſition : befides, its noxious qualities never diſcover 
themſelves ſo plainly as when it is combined with ſome acid. 
Laſtly, Arſenic acts juſt like the vitriolic acid upon nitre; 


that is, it decompoundg that neutral ſalt, by expelling its 


therewith forms a new ſaline compound. rag, * 

This combination 1s a ſpecies of ſalt that is perfectly neu- 
tral. When the operation is performed in a cloſe veſſel, the 
ſalt ſhoots into cryſtals in the form of right-angled quadran- 
gular priſms, terminated at each extremity by pyramids that 


5 are alſo quadrangular and right -· angled; ſome of which how- 
t ever, inſtead of ending in a point, are obtuſe as if truncat- 
1- ed. The conſequence is different when the operation is per- 
by formed in an open veſſel; for then nothing is obtained but 


Jy cryſtallized. © © e | | 
h, The cauſe of this different effect is, that, when the Arſe- 
he nic is once engaged in the alkaline baſis of the nitre, it can 


m. the fire without that precaution, it readily ſeparates from it. 
ry- This property of - arſenic was never before obſerved by any 
la- Chymiſt, and therefore this our new ſpecies of Neutral arſe- 
ers nical falt was abſolutely unknown till lately. 


This new falt poſſeſſes many fingular properties, the chief 
of which are theſe. Firſt, it cannot be decompounded by 


ex the intervention of any acid, even the ſtrongeſt acid of vi- 
Hi- tro]; and this, joined to its property of expelling the nitrous 
> t0 acid from its baſis; ſhews that it has a very great affinity 
wich with fixed alkalis. e e 5 
s. Secondly,” this very ſalt, on which pure acids have no ef- 
„ in ect, is decompounded with the greateſt eaſe by acids united 
ſub- with metallic ſubſtances. The reaſon of this phenomenon 
tals, is curious, and furniſhes us with an inſtance of what we ad- 
fix- vanced concerning double affinities, _ 
5 not If to a reſolution of any metallic ſubſtance whatever, 
made by any acid whatever, (except that of Mercury by the 
n its marine acid, and that of Gold by aqua regis), a certain 
ality, quantity of our New Salt diſſolved in water be added, the 
zalitſ metallic ſubſtance is inſtantaneouſly ſeparated from the acid 
: theſ * which it was diſſolved, and falls to the bottom of the li- 
An- uor, „ TT . 93 
Chy- All metallic precipitates obtained in this manner are found 
ſame to be a combination of the metal with Arſenic; whence it 


K x̃cxceſſarily 
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ic, or contains a portion thereof in its 


acid from its alkaline baſis, of which it takes poſſeſſion, and 


an alkaline ſalt impregnated with Arſenic, which cannot be 


never be ſeparated from it by the utmoſt force of fire, fo long 
as it is kept in a cloſe veſſel; whereas, if you expoſe. it to 
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nneceſſarily follows that the new Add Salt is by this means 
decompounded, its arſenical part uniting with the- metallic 
ſubſtance, and its alkaline baſis with the acid ĩ 1 Which that 
ſubſtance was diffolved. 

The afhnitics of theſe Conan ates muſk da an ene as 
operating on this occaſion in the following manner: The 
acids which tend to decompound the Neutral Salt of Arſenic, 

by virtue of their affinit * with its alkaline baſis, are not able 
to accompliſh it, becauſe this affinity is powerfully counter. 
acted by that which the Arſenic has with the ſame alkaline 
baſis, and which is equal or even ſuperior to theirs. But if 
theſe acids happen to be united with a ſubſtance which natu- 
rally has a very great affinity with the arſenical part of the 
Neutral Salt, then, the two parts of which this Salt conſiſts 
being drawn different ways by two ſeveral affinities tendin 
to ſeparate them from each other, the Salt will undergo a 
decompoſition, which could not have been effected without 
the help of this ſecond affinity. Now, as metallic ſubſtan- 
ces have a great affinity with Arſenic, it is not ſurpriſing 
that that the Neutral Salt of Arſenic, which - cannot be de- 
compounded by a pure acid, ſhould nevertheleſs yield to an 
acid combined with a metal. The decompoſition of this 
Salt, therefore, and the precipitation which of courſe it pro- 
duces in metallic ſolutions, are brought about by the means 
of a double affinity; namely, that of the acid with the al- 
kaline baſis of the Neutral Salt, and that of the m with 
the arſenical part of that ſalt. 

Arſenic has not the ſame effect on ſoa-fale as on nitre, and 
cannot expel its acid: a very ſingular phenomenon, for 
which it is hard to aſſign a reaſon; for the nitrous acid is 
known to have a greater affinity than the marine acid with 
alkalis, and even with the baſis of ſea-ſalt itſelf. 

Yet Arſenic may be combined with the baſis of ſea - alt, 
and a Neutral Salt thereby obtained, like that which reſults 
from the decompoſition of nitre by Arſenic: but for that 
purpoſe a quadrangular nitre muſt be firſt ys and Ar- 
ſenic applied thereto as to common nitre. 

The Salt produced by uniting Arſenic with the daſs of 
ſea-ſalt very much reſembles the Neutral Salt of Arſenic 
above treated of. as well in the figure of its eryſtals as in its 
ſeveral properties. 5 

Arſenic preſents ee Gngular phenomenon, both with 
the alkali of nitre and with that of ſea- falt; which is, that if it be 
combined with theſe ſalts in a fluid ſtate, it forms with . 

| a lain 
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a ſaline compound, quite different from the Neutral Salts of 
Arſenic which reſult from the decompoſition of nitrous ſalts. 

This ſaline compound, which I call Liver of Arſenic, takes 
up a much greater quantity of Arſenic than is neceſſary for 
the perfect ſaturation of the alkali. It has the appearance 


of a glue, which is ſo much the thicker the more Arſenic it 


contains. Its ſmell is diſagreeable; it attracts the moiſture 
of the air, and does not cryſtallize ;, it is eaſily decompound- 
ed by any acid whatever, which precipitates the Arſenic and 
unites with the alkali. Laſtly, the effects it produces on 
metallic ſolutions are different from thoſe of our neutral ar- 
ſenical ſalts. But the bounds which I have ſet myſelf in this 
treatiſe will not allow me to be more particular. Such as 
have the curioſity to inquire further into the ſubject may 
conſult my Diſſertations on Arſenic, publiſhed among the 
Memoirs of the Academy of Sciences. 5 
Arſenic is eaſily reduced to a Regulus. It need only be 
mixed with any matter containing the phlogiſton, and by 
the help of a moderate heat a true Regulus will ſublime. 
This Regulus, as was faid, is very volatile, and calcines 
with the greateſt eaſe; which is the reaſon why it cannot be 
obtained but in ſmall quantities, and alſo why, in order to 
obtain maſſes of it, ſome have thought: of adding thereto 
ſome metal with which it has a great affinity, ſuch as Copper 
or Iron; becauſe, by joining with the metal, it is partly fix- 


ed and reſtrained from flying off. But it is plain the Regu- 


lus obtained by this means is not pure, as it muſt partake 
conſiderably of the metal employed. mw 

Arſenic readily unites with ſulphur, and riſes with it in 
a yellow compound, called Orpim enn. 

Sulphur cannot be ſeparated from Arſenic but by the in- 
tervention -of two bodies only; to wit, a fixed alkali and 
Merourye -<ck 1:4 74 ed + er Wh 

The property which Mercury. poſſeſſes. of ſeparating ſul- 
phur from Arſenic is founded on this, that theſe two metal- 
lic ſubſtances are incapable of contracting any union; where- 
as, though. moſt of the other metals and ſemi-metals have a 
greater affinity with ſulphur than Mercury hath, as was 
thewn in treating of the decompoſition of Cinabar, never- 
theleſs they are all unable to decompound Orpiment; becauſe 
ſome of them have as great an affinity with Arſenic as with 
ſulphur; others have no affinity with either; and laſtly, 
bur bath as great an affinity with Arſenic as with any of 
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It muſt be obſerved that, if fixed alkalis be employed to 
urify Arſenic in this manner, no more muſt be uſed than 
18 neceffary,to abſorb the ſulphur or the phlogiſton, of which 
alſo it is their nature to deprive Arſenic z for otherwiſe, as it 
has been Thewn that Arſenic readily unites with alkalis, they 
would abſorb a conſiderable quantity thereof. WT fi 


© 


Of Oi © general. ; 
IL is an unctuous body, which burns and conſumes 
with flame and ſmoke, and is not ſoluble in water. I: 
conſiſts of the phlogiſton united with water by means of an 
acid. There is, moreover, in its compoſition a certain pro- 
4 oy of earth, more or leſs, according to each ſeveral fort 
of Oil. es Danes _ 

The inflammability of Oil evidently proves that it contains 
the phlogiſton. That an acid is one of its conſtituent prin- 
ciples many experiments demonſtrate, of which theſe are the 
chief: If certain 'Oils be long tricurated with an alkaline 
falt, and the alkali afterwards diflolved in water, cryſtals of 
a true neutral falt will be produced: ſome metals, and par- 
ticularly Copper, are corroded and ruſted by Oils, juſt as 
they are by acids: again, acid cryſtals are found in ſome 
Oils that have been long kept. This acid in Oil ferves un- 
doubtedly to unite its phlogiſton with its water; becauſe theſe 
two ſubſtances having no affinity with each other cannot be 
united without the intervention of- ſuch a medium as an a- 
cid, which has an affinity with both, As to the exiſtence of 
water in Oils, it appears plainly when they are decompoſed 
by repeated diſtillations, eſpecially after mixing them with 
abſorbent earths. Laſtly, when an Oil is deſtroyed by burn- 
Inga 1A certain quantity of earth is conſtantly left behind. 

We are very ſure that the abovementioned princip]-s entet 
into the. compoſition of Oils; for they may be obtained from 
every one of them: but it is not abſolutely certain that the) 
conſiſt of theſe only, and that they do not contain ſome oth! 
Principle which may eſcape our notice in decompoſing them; 
tor hitherto it doth not appear, by any experiment we can 
depend on, that Oil was ever produced by combining toge- 
ther the principles here ſpecified: yet ſuch redintegratio 
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are the only means we h of fatiefying ourſelves that we 
know all the principles which conſtitute a body. | 
Oils expoſed to the fire in cloſe veſſels l over alte 
wholly from the containing veſſel into any other applied to re- 
ceive them, There remains, however, a ſmall quantity of 
black matter, which is extremely fixed, and' continues unal- 
terable as long as it hath no communication with the external 
air, be the force of the fire ever ſo violent. This matter is 
no other than part of the phlogiſton of the Oil united with 
its moſt fixed and groſſeſt earth; and this is what we called 
Charcoal, or plainly a Coal. 


"SECTION IL 


; of Cuarcoar 
; 
1 Warn Oil happens to be united to much earth, as it is 
. in vegetable and animal bodies, it leaves a conſiderable quan- 
t tity of Coal or charred matter.. 
This Coal, expoſed to the fire in the open air, bann and 
18 waſtes, but without en like other combuſtible matters: 
1- there appears only a ſmall blueiſh flame, but not the leaſt 
Xe ſmoke. Moſt commonly it only glows and ſparkles, and ſo 
Ie gradually falls into aſhes, which are nothing but the earth of 
of the body, combined with an alkaline ſalt in burning. This 
r= alkaline ſalt may be ſeparated from the earth, by lixiviating 
39 the aſhes with water, which e all the falt and leaves 
ne the earth quite pure. 
n- Charcoal is unalterable mY indeſtructibie by any other 
eſe body but fire; whence it follows, that when it is not actually 
be kindled and ignited, the moſt powerful' agents, ſuch as the 
a- acids, though ever ſo ſtrong and concentrated, have not the 
of leaſt effect on it. 
fed The caſe is otherwiſe ben it is lighted, that is, when its 
zith phlogiſton begins to ſeparate from its earth; for then the pure 
in- acid of vitriol being joined therewith, contracts an inftanta- 
neous union with its phlogiſton, and evaporates in 4 volatile 
ter lulphureous ſpirit. If the vitriolic acid, inſtead of being ap- 
rom pled quite pure, be firſt clogged with ſome baſis, eſpecially 
they an alkaline one, it quits that baſis, 'enters into a more inti- 
ther mate union with the phlogiſton of the burning Coal, and ſo 
em; forms an actual er with which the alkali now unites 
can and forms a 7 * | 
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But when this acid 3 is inpornotated with an alkaline or metal. 
lic baſis, and combined according to a peculiar proceſs with 
burning Charcoal, ,it in like manner quits its baſis, unites 
with the phlogi an and therewith forms a . of 
which we have already taken notice. 
Nor has the pure nitrous acid any effect ona 3 Coal, 
even when ignited: and ſo far is it from being able to kindle 
a cold one, that when poured on, a live one, it extinguiſhes 
it like water. But when this acid is united with a baſis, it 
qujts it rapidly as ſoon as it touches a, burning coal, and 
ruſhes violently into an union with the phlogiſton thereof. 
From this union there probably ariſes, as we ſaid before, a 
kind of ſulphur or phoſphorus, which is fo inflammable as to 
be deſtroyed by the fire the very moment it is generated. 
The acids of nitre and vitriol act upon Oils; but very dif- 
ferently, according to the quantity of phlegm they contain. 
If they be weakened with much water, they have no effect at 
all upon Oils; if they contain little water, or be dephlegma- 
ted to a certain degree, they diſſolve them with heat, and 
with them form compounds of a thick conſiſtence. Acids, 
thus combined in a conſiderable proportion with Oils, render 
them ſoluble i in water. 
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.. alſo have the ſame property. When-an Oil is 
combined with an acid or an alkali in ſuch a manner, that 
the compound reſulting from their union is ſoluble in water; 
ſuch a compound may in general be called a Soap. Soap it⸗ 
ſelf hath the property of rendering fat bodies in ſome meaſure 
ſoluble in water; on which account it is very uſeful for ſcour- 
ing or cleanſing any thing greaſy. 

Oily and faline ſubſtances, combined wovther, obere the 
ſame general rules as all other combinations; that is, they 
mutually communicate the properties belonging to each: thus 
Oils, which naturally are not ſoluble in water, acquire, b 
their union with ſaline matters, the property of diſſolving 
therein; and falts loſe, by their conjunction with Oils, pert 
of their natural tendency to incorporate with water; ſo that, 
while they ſerve to conſtitute ſoap, they do not, as beſore, 
attract the moiſture of the air, &c. and, in like manner, 3 
the are not inflammable, they conſiderably leſſen the inflam- 

abi of the Oils combined with them. Aci 
| c 
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Soaps are by munen to the general rules of affini- 
ties. 

The acids of nitre and vitriol, when bigbiy concentrated, 
diſſolve Oils with ſuch violence as to heat them, make them 
black, burn them, and even ſet them on fire. How . 
affects Oils is not yet ſuſſiciently aſcertained. 

All Oils have the property of diſſolving ſulphur ; ; kak is 
not at all ſurpriſing, 3 each of i its component pringples 
hath an affinity with Oil. 

It is alſo a property common to all Oils to become more 


led. On the contrary, by being incorporated with ſaline 
ſubſtances they acquire a greater conſiſtence, and ſometimes 
form li r that are moſt old. - | "I" 


C ry A P. AL 
6 the ſeveral Sorts of * 0 I LS. 


ILS are diſtinguiſhed by the ſubſtances fron which 
they are drawn: and as Oils are extracted from mine- 


rals, from vegetables, and from animals, there are of courſe 
Mineral, FS. and Animal Oils. 


* 


SECTION I ee 
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In the bowels of the earth we find but one ſort of Oil, 
called Petroleum: its ſmell is ſtrong and not diſagreeable, 


are certain mineral ſubſtances which yield by diſtillation a 
great deal of Oil very like Petroleum. This ſort of ſubſtance 
is called a Bitumen, and is, indeed, nothing but an Oil ren- 
dered conſiſtent and ſolid by being combined with an acid; 
as appears from hence, that by e. Petroleum with the 


acid of vitriol we can produce an artificial nne wan like 
the native. = | Att e l 


SECTION 


Acid Soaps are decompounded by alkalis, as alkaline | 


fluid, ſubtile, light, and limpid, the oftener they are diſtil- | 


and its colour ſometimes more ſometimes leſs yellow, There 
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of oil is obtained J which has ſcarce any ſmell or taſte” Oi 
5 2 this ſort are very mild and e ; and, becauſe in this 
= called Far Our... © „ $2136, 299 


| agreeable ſmell. ' Some of them congeal with the ſmalleſt 


the baſis of almoſt all plaſters They alſo diſſolve Lead in its 


ſubſtances another ſort of Oil, which is thin, Kh vola- 


ble that yielded it; on which account it is called an Effential 


the) are obtained. 
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25 Py leib y! 
ei Ange en ield a very Heat b m 
varjety © of oils : for there is WES plant, or part "of A Plant, 
that does not contain one or more ſorts the eredf, "ge: rally 
ar to itſelf, and different from all 79 70 8 5 
By cxpreion only, that is, by bruiſing and ſqueezing 've- 
getable ſubſtances, : particularly certain fruits anck ſects; * 


they reſemble animal fat more chan the reſt do, they 


"Theſe Oils, being expoſed to the air for ſome time, fooner 
or latter grow thick, acquire an acrid taſte, and a ſtrong diſ. 


degree of cold. This fort of Oil is well adapted 8 diffolve 
thoſe preparations of Lead called Litharge 11 Minzum, with 
which they form a thick tenacious ſubſtance, that is led for 


i line form ; but not ſo eaſily as the ſorts of calx above- 
ned; probably becauſe its body is not ſo much open- 

el. nor its Parts ſo divided. OT e 
By expreſſion alone we alſo procure from 4 75 Fr table 


tile, of a pungent taſte, and,retains, the ſmell of. the vegets- 


Oil. Of this there are ſeveral ſorts, differing from one ano- 
ther, like the Fat Oils, according to the ſubſects aa which 
Wie muſt obſerve, that it is very difficult, or rathet in moſt 
caſes impoſſible, to force from the greateſt part of vegetables, by 
expreſſion only, all the effential Oil they contain. For this 
e 1 4 'xecourſe mult be had to fire: 4 get ntle heat, 
not exceeding that of boiling water, will extraCt an the el⸗ 
fential Oils of vegetables; and this is the mo oſt uſual and 
moſt convenient way of procuring A 
The fat Oils cannot be obtained by the ſame methgd: | theſe 
being much leſs, volatile than the eſſential. Oils, "require | a 
much greater degree of heat to raiſe them; which neyertbe. 
leſs they cannot Pear without being much ſpoiled and entire. 
* changed in their nature, as ſhall ä be ſhewn. | 


Oils, 


Oils, therefore; which riſe with the heat of boiling. water, 
and ſuch alone, ſhould be called Eſſential Oils. 

Eſſential Oils, in a longer or ſſiorter time, ſr" {RM 
the nature of each, loſe the fragrant ſmell they had: w 
newly diſtilled, and acquire another, which is ſtrong, rancid, 
and much leſs agreeable : they alſo: loſe their tenuity, becom- 
ing thick and „aa; and in this ſtate they greatly. reſemble 
thoſe ſubſtances abounding in Oil which flow from certain 
trees, and which are called Bal/ams or Refi ics according as 
they are leſs or more conſiſtent. 

Balſams and Refins: are not ſoluble i in water. But there 
are other Oily compounds which likewiſe run from trees; 


| wy though not unlike Reſins, are however ſoluble in wa- 
5 Thee are called Cums and their property of diſſolving 


in hgh ariſes from their containing more water and more 
ſalt than Reſins have; or at leaſt their ſaline. rar Lang leſs 
clogged and more diſengaged. 


ter yield great quantities of a limpid, ſubtile, odoriferous, 
and, in one word, eſſential Oil. In the ſtill there remains 

a ſubſtance thicker and more conſiſtent than the Balſam or 
Reſin was before diſtillation. The ſame thing happens to 


Ne eſſential Oils which by length of time have acquired a con- 
the fiſtence and are grown reſinous. If they be rediftilledy they 
oi recover their former tenuity, leaving behind them a remain- 
ble der thicker and more reſinous than they themſelves were. 
Ia. This ſecond diſtillation is called the. Refification of an Oil. 
he It muſt be obſerved, that an eſſential Oil, combined with 
114 an acid ſtrong enough to diffolve it, immediately becomes as 
15 thick and reſinous, in conſequence of this union, as if it had 
ich been long expoſed to the air: which proves the conſiſtence 
1 an Oil acquires by long keeping to be 2 to this, that its 
bolt lighteſt and leſs acid parts being evaporated, the proportion 
bf of its acid to the remainder is ſo increaſed, that it produces 
dis | therein the ſame change, as an additional acid mixed with 
el; the Oil would have wrought before the evaporation. 

Fel This alſo ſhews us, that Balſams and Reſins are only eſ- 
ihe ſential Oils combined with a great e of acid, and 
2. thereby thickened. 

hee If vegetable ſubſtances, from which no more ' elicntial Oil 
r can be drawn by the heat of boiling water, be expoſed to a 
«he. ſtronger heat, they yield an additional quantity of Oil; but 
Nine it is thicker and heavier than the eſſential Oil. Theſe Oils 
All are black, and have a a very nn burat ſmell, which 


hath 
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hath made them be called Fetid or mme Oils. - They 


i muſt be obſerved, chat, 775 a vegetable 5 — 153 ex 
to a degree of beat greater than that of boiling water, 
beſch e the fat or the eſſential Oil is extracted from it, an em- 
pyreumatic Oil only will then be obtained; becauſe both the 
fat and eſſential Oils, when expoſed to the ſurce of fire, are 
| thereby burnt, rendered acrid, acquire a ſmell of the hre, 
and, in a word, become truly empyreumatic. There is 
ground to think, that an empyreumatic Oil is nothing elſe 
but an eſſential or fat Oil burnt and ſpoiled by the fare, and 
that no other Oil beſides theſe two exiſts naturally-in oe 
tables. e r nptirzet 32 TT LSE ETD ; 
© Empyreumatic Oits, diſtilled and rectifed ſeveral times by 
a gentle heat, acquire by every diſtillation a greater degree of 
tenuity ts: lighmeſs, and limpidity. By this means alſo they 
loſe ſomething of their diſagreeable odour; ſo that they gra- 
dually come nearer and nearer to the nature of eſſential Oils: 
and if the reQtifications be often enough repeated, ten or 
welve times for inſtance, they become perfectly like thoſe 
ils; except that their ſmell will never — 1 nor 
like that of the ſubſtances from which they were obtained. 
Fat Oils may alſo be brought by the ſame, means to reſem= 
ble anni Oils: but neither — wer * reumatic 


41 47 ANIMAL, 0118. I 1 
DisviuLaTION procures 1 us s conſiderable. quantities ol 
Oil from all the parts of animal bodies, and eſpecially from 
their fat. This Oil at firſt is not very fluid, and is extreme- 
ly fetid: but by many rectifications it gradually acquires a 
great degree of clearneſs and tenuity, and at the ſame time 
Joſes much of its diſagreeable odour. Animal Oils, thus 
rendered thin and fluid by a great number of rectiſications, 
haye the reputation of heing an excellent W and 2 
N OUS in at 6 epilepty. 
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5 Fermentewse 3s: meant an iinoftiie nai which, 
atiſing ſpontaneouſly among the inſenfible parts of a bo- 
dy, produces a new diſpoſition ware a different Me nar 
of thoſe parts. A , e eee e e e er ee 
To excite a Fermentation i in a mixt body „it is neceſſary, 
firſt, that there be in the compoſition of that mixt a certain 
proportion of watery, ſaline, oily, and earthy parts: but this 
proportion is not yet ſufficiently aſcertained. Runde it is 
requiſite chat the body to be fermented be placed in à certain 


tion; and tos much heat decompoſes bodies. Laſtly, the 
concurrenee'sf the air is alſo neceſſary to fermentation. ' 
All vegetable and animal ſubſtances are ſuſceptible'of Far 


the principles above ſpecified. However, many of them want 
the proper quantit of water, and cannot ferment while they 
remain in ſuch à ſtate of dryneſs. But it is eafy to Topply 
that defect, and fo render — very apt to ferment. 5 
With reſpect to minerals properly ſo called, (that is, ex- 
cluding ſuch vegetable and animal ſabſtances as may have 
lain long buried in the earth), they are not ſubject to any 
Fermentation ; at leaſt, that our ſenſes can perceive. 
There are three forts of Fermentation, diſtinguiſhed from 
one another by their ſeveral productions. The firſt produces 
wines and ſpirituous liquors; for which reaſon it is called the 
Vinous or Spirituous Fermentation: the reſult of the ſecond: 
is an acid Baut: and therefore it is called the ſcetous Fer- 
mentation: and the third generates an alkaline falt; which, 


in this reſpect chiefly,” that, inſtead of being fixed, it is ex- 


or Put refactive Fermentation. We ſhall now confider theſe 

8 ſorts of Fermentation and their eff ects a little more par- 

ticularly, 

1 bete three forts of Fermentation may take place ſucceſ- 

lively in the fame ſubject; which proves them to be only 

three ditferent degrees of fermentation, all Pn from 
| 1 one 


0 uruis fur. * 


- 
3 


degree of temperate heat: for much cold obſtructs fermenta- 


mentation, becauſe all of them contain in a due proportion 


however, differs from the alkaline falts hitherto treated of, 


tremely volatile : this laſt ſort takes the name of the Putrid 
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ene canſe;: tather than three diſtinct fermenta. 


tions; Fheſe degrees of fermentation always r 
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Y H E: 5 of l all fruits, all ſaccharine v e 
14 matters, all farinaceous feeds and grains of every kind, 
being diluted with a ſufficient quantity of water, are: proper 


| ſubjedts of Spirituous Fermentation. If ſuch liquors be ex- 


poſed, in veſſels. ſlightly ſtopped, to a moderate degree of 
heat; they begin in ſome time to grow turbid; there ariſes 
inſenſibly a all commotion among their parts, attended 


with a hiſſing noiſe; this by little and little increaſes, till the 


groſſer parts appear, like little ſeeds or grains, moving to and 
fro, agitated among themſelves, and thrown up to the ſur- 


face. At the — time ſome air bubbles; rife, and the li- 


quor acquires a pungent, penetrating ſmell, occaſioned by 
the V ſubtile -Vapaurs which: exhale from it. . n 33108 
Theſe vapours have never yet been collected, in order to 
examine their nature; and they are known only by their no- 
xious effects. They are ſo actively pernicious, that if a man 
comes raſhly into a cloſe place, where large quantities of li- 
quors are fermenting, he ſuddenly drops dn A ee 
as if he were knocked on the head... mme. 
When theſe ſeveral phenomena begin to go oh it is 15 
per to. ſtop the fermentation, if a very ſpirituous liquor be 
required: for if it be ſuffered to continue longer the liquor 
will become acid, and from thence proceed to its daſt ſtage, 
that is, to putrefaction. This is done by ſtopping the con 
taining veſſels very cloſe, and removing them into a — 
place. Then the impurities precipitate, and ſettling at the 
bottom leave the liquor elear and tranſparent: and now the 
palate diſcovers that the ſweet ſaccharine taſte it had before 
fermentation } is changed ta an Pee Pungencys : which! 1s 
pat acid. 303 100 i 118 vf 
Liquors —— fermented are in genizal called Wines: for 
though in common life that word: properly ſignifies the fei- 
mented j juice of grapes only, and particular names are give 


to the fermented juices of other 3 ſubſtances; as that 
| obtained 


+ at 2020 


Chap 13 THEORY. Oo 'CHYMISTRY. Ag: 
obtained from Apples is called Cyder ; that made from nnalt 
is called Ben yet in Chymiſtty it is of uſe tohave one ge 
hat has undergone this firſt 


neral term denoting every liquor t 
degree of fermentatio.. ; 
_ By.diſtillatian. We. draw. from. Wine. an. infla le liquor, 
f a yellöwiſh white colour, light, and of à penetrating, 
pleaſant ſmell. This liquor is the truly ſpixituous part of the 
wine, and the product of fermentation. That which comes 
off in the firſt diſtillation is commonly loaded with much 
phlegm and ſome oily parts, fronvwhichzit may be afterwards 
freed. In this ſtate it goes by the name of Brandy: but 
vhen freed from theſe heterogeneous matters by repeated 
diſtillations, it becomes ſtil}. elearer, lighter, more fragrant 
and much more inflammable, and then is called Spirit of 
Wine, and Refified Spirit of Wine, or an Ardent Spirit, if 
conſiderably puriſied. The properties which diſtinguiſh an 
Ardent Spirit from all other ſubſtances: are its being inſtam⸗ 
mable; its burning and conſuming entirely, without the leaſt 
appearance. of ſmoke or fuliginoſity; its containing no parti- 
cles reducible to a coal; and its being perfectly miſcible 
with water. Ardent Spirits are lighter and more volatile 
than any of the principles of the mixts from which they were 
produced, and iconſequently more ſo than the phlegm, the 
acid, and the oil of which they themſelves conſiſt-. This 
ariſes from a particular diſpoſition of theſe principles, which 
are in a ſingular manner attenuated by fermentation, and 
thereby rendered more ſuſceptible of expanſion and rarefac- 
FF . 
Ardent ſpirits are ſuppoſed to be the natural ſolvents: of 
oils and oily matters. But it is very remarkable that they 
diſſolve eſſential oils only, without touching the fat of ani- 
mals, or the fat oils obtained from vegetables by expreſſion; 
yet when theſe oils have once undergone the action of fire, 
they become ſoluble in ſpirit of wine, and even acquire a 
new degree of ſolubility every time they are diſtilled. It is 
not ſo with eſſential oils, which can never be rendered more 
ſoluble in ardent ſpirits than they are at firſt; and are ſo far 
from acquiring a new degree of ſolubility every tĩme they 
are diſtilled, that on the contrary they even in ſome meaſure 


7 as <4 fi } 
++ % „ 19 


loſe that property by repeated rectifi cation. 
I have taken ſome pains to find out the cauſes of theſe ſin- 
gular effects, and the refult of My inquiries is publiſhed | 
among the Memoirs of the Academy of Sciences for the 
year. 1745. I therein conſider ardent ſpirits as conſiſting of 
an oil, or at leaſt a phlogiſton, mixed with a portion of wa- 
| | = or; 
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ter in which-5t is rendered ſoluble by mes 
This being laid down, I ſhew that the nadine 
wine to diſſdlve ſome oils müſt be imputed a * 
part, in which oils are not naturally ſoluble de Ree wel 
vention of à falt: and that the power Which this Hh 
in diſſolving other oils with eaſe, fuch z Eſſentra! Sils, thuſt 
in all probabflity be owing to this, that in theſe bits it” meets 
with the etefiry ſaline medium, that 18, with 41 acid, 
which numberleſs experiments ſhew they actually contain. 
On the other hand, I there prove, 


— 4 


part deere them every time they are diſtiliet; WAH re. 


ders them leſs foluble after every new rectifcation: whereas, 


on the contrary; the fat expreſſed oils in their natural fate 
give not the leaſt fign of acidity; but the actioti of fire upon 


them diſcovers an acid which was not perceivable before. 
Hence I conjecture, that theſe oils contain no more acid than 


is Juſt neceſſary to conſtitute them oils; that this acid is in- 
timately blended with their other component parts; that it is 
fo ſheathed and entangled by theſe parts às to be incapable 
of exe any of its > Optics; and that on this account 
theſe, oils in their natural ſtate are not ſoluble in fpirit of 
wine: but that the difpoſition of their parts being gradually 
changed by the fire, and their acid, being by 
more and more at lit 
and partieularly that of rendering the oily parts ſdJuble in an 
aqueous menſtruum: and hence it follows, that the fat oils 
become ſo much the more ſoluble in ſpirit of wine the often- 
er they are expoſed to the action of fire. ot 

Spirtt of wine doth not diſſolve fixed alkalis; or at Jeaſt it 
takes up but a ſmall quantity thereof; and hence ardent 
ſpirits may be freed from much of their pblegm by means of 


theſe ſalrs thoroughly dried: for as they ſlrongly im bibe moiſ- 
tute, and have even a greater affinity than ardent ſpirits with 


water, if a fixed alkali, well exſiecated, be mixed with ipt- 
rit of wine that is not perfectly dephlegmated, the alkali im- 
mediately attracts its ſuperfluous moiſture, and is thereby re- 
ſolved into a liquor, which, on account of its © ani de- 
ſcends to the bottom of the veſſel. The "ſpirit of wine, 
which ſwims at top, is by this means as much een, 
and as dry, as if it had been recified by ſeveral diſtillations. 

As it takes up ſome alkaline particles in this operation, it is 


thereby qualified to difſolde ay matters with the # oy fa · 
1 10.3 a, cility. 


irit exerts 


chat the acid in Vein 
Only is is ſperabahdiine' and itt ſome fort foreign to heir na- 


that means ſet 
At length recovers its properties, 
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aur: ee ified in this mmer, zie eee Alcoba- 
lized Spirit ien a, : 1940: ner ies e 
Vet ſpirit ot wine, ven w when rectii 
not capable of diſſolying all oily matters. "Thoſ: we: { "50d 
will by no means enter, into any: ſort of union there with ; but 
it readily diſſolves; moſt of thoſe, which are known by. tha ap- 
pellation of Reſins, 74 When it has diſſolved a certain propor- 
tion of teſinqus particles it acquires a greater conßſtenge, and 
forms, what is: called a Spirit Varniſh, or a Drying Farniſb, 
becauſe it ſoon dries. 5 Varniſh ,is. ſubjeQ to be damag- 
ed_ by water. Many ſorts thereof are prepared, differing 
ſrom each other e to the different reſins employed, 
or the proportions in which they are ed. Moſt of theſe 
Varniſhes are tranſparent and colourleſs. 


; Such bitumens or reſins, as ſpirit of wine 4 5 not nk 
g are diſſolved in oils by means of fire, and then form another 
1 kind of Varniſh, which water does not hurt. Theſe Var - 
N niſhes are uſually. coloured, and require much longer time 
4 to 725 than the OH: Varniſhes: hey are called 199 Have 

* NID. 4 

; | Spirit of wing hath a yr greater affinity, 3 

5 than with oily matters: and therefore if a ſolution of =_ 
of oil or reſin in ſpirit of wine be mixed with water, the — 
ly immediately grows turbid, and acquires a whitiſh-mulky co 
1 lour, owing entirely to the oily parts being ſeparated from 
gi! the ſpirituous menſtruum by the acceſhon of water,” and too 
ih inely divided to appear in their natural form. But if che 
15 liquor ſtand ſome time quiet, ſeveral: of theſe particles unite 
mY together, and gradually acquire n ſufficient to render 
130 them very perceptible to the eye. | 

Kit Acids have an affinity with ſpicit of. wine, Gods may be 
ay? combined with it. By this union they loſe moſt of their. aci- 
65 dity, and on that account are ſaid to be Dulcified. But ad 
os theſe combinations of acids, eſpecially, of the vitriolie acid, 
ith with ſpirit of wine Furnifh ſome new productions of very 
p- ſingular properties, and as an examination thereof may throw: 
MT much light on the nature of ardent ſpirits, it will ho de a- 
al mils. to take notice of them 1 in this place, eee each 
es of them particularly. Ae 
ie, One part of highly e ee of vitriol being mixed 
1e with four parts of well dephlegmatad ſpirit of wine, chere 
ol riſes immediately. a conſiderable ebullition and effęrveſcence, 
75 3 with great heat, and abundance of vapours, which 
ha imell pleaſanciy,, but are hurtful to the lungs. At the ſame 
y. time i 18 heard a hiſſing like that produced by a piece of red- 
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ing and grateful odour: — * about half thereof is come 
over, what follows has a quicker and more fulphureous ſmell, 


phureous acid. When that is extracted, there remains 2 
of earth, very fixed, and even vitrifiable. 


obtained, which differs eſſentially both from oils and from 


| Ether, and its chief properties are as follow. 
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hot iron plunged into water. Indeed it is proper to mix the 
liquors very gradually; for otherwiſe the veſſels in which 
the operation is performed will be in great danger of break. 
ing. ry 

If the two liquors thus mixed be diſtilled with a ty g gen- 
tle heat, there riſes firſt a ſpirit of wine of a moſt penetrat- 
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and is alſo more loaded with phlegm. When the liquor be- 
gins to boil. a little, there comes off a phlegm which ſmells 
very ſtrong of ſulphur, and grows gradually more acid. 'On 
this phlegm floats a ſmall quantity of a very light and very 
limpid oil. In the ſtill there remains a thick blackiſh ſub- 
ſtance, ſomewhat like a'refin or bitumen. From this ſub. 
ſtance may be ſeparated a good deal of a vitriolic but ſul- 


black maſs like a charred coal, which being put into a cru- 
cible, and expoſcd to a violent heat, leaves a ſmall portion 


By rectifying the ardent ſpirit, Which came over in diſtil- 
ling the above-mentioned mixture, a very fingular liquor is 


ardent ſpirits, though in certain reſpects it reſembles them 
both. This liquor is known in Chymiſtry by the name of 


Ather is lighter, more volatile, and more inflammable, 
than the moſt. highly rectified ſpirit of wine. It quickly 
flies off when expoſed to the air, and ſuddenly catches fire 
when any flame approaches it. It burns like ſpirit, of wine 
without the leaſt ſmoke, and conſumes entirely without lea 
ing the ſmalleſt appearance of a coal or of aſhes. It diſſolves 
oils and oily matters with great eaſe and rapidity. "Theſe 
properties it has in common with an ardent ſpirit. But it 
reſembles an oil in that it is not miſcible with water; and 
this makes it eſſentially different from ſpirit of wine, tht 
nature of which. is to be miſcible with all aqueous liquors. 

Another very ſingular property of Æther is us great aſh- 
nity with gold, exceeding even that of aqua regi?., It dos 
not indeed diſſolve gold when in a maſs, and in its metallins 
form; but if a ſmall quantity of EÆther be added to to a folu- 
tion of gold in agua regis, and the whole ſhaken . 
the gold ſeparates from the agua regis, Joins the ther, an 
remains diſſolved therein. 

The reaſon of all the phenomena above-mentioned, re- 
ſulting from the mixture of ſpirit of wine with oil of ru 
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attracts 
ing mixed 
ty to eonſtitute ir 
ſp 1 ine:  Whence ir comes to paſs, that à certain quan- 
tity \ th ec. 'oily pakticles. in its compoſition being ag ſeparated: 
FO the w atery particles, and ſo brought nearet 0 each 1 
other, fey de an and affume their natural form; 5 
the oil that img a at top! of the fulpbureous phlegm | is pro 
duc ced. | TOR QF 4454 $0 
The Vigil c acid motebyer thickens and even rn: otic 
of this oil; and hence comes the bituminous reffduum Left 
at the bottom of the ſtill, which looks like the reſu of 4 
vitriolic acid combined win common oil. Laftly, che vi- 
triolic, acid becomes ſulphureous, as it always | foth "when 
united with oily matters, and alſo very aqueous, on accgunt 
40 the 1 'of phlegm which it attracts from be pie 
0 ine. 15 ohh ord, * —1¹ — 
e e de codfiderad us u i r Aide exceedingly 
Mrs ben & 'even to fuch a deg ON that its nature is theres" 
by changed; ſo that the few aqueous particles left in it are 
not  ſulliGient' to diſſolve the oily particles and keep them'a- 
ſunder; Wich therefore being now much nearer to ont ano 
tber than in common ſpirit of wine, the liquor hath loſt its 
prope TY, of b. being miſeible with water.. SU 
ph of ME Fell dephlegmated, and combined with 
Bp 0 wine, ehe likewiſe Jo very fingular gr.” 
ances. i 
Firſt, f in dhe very y inſtant of i its ien with ſpirit of wine, 
it produces g Heater and more violent efferveſcei :nce than ont 
vitriolic a 165 We ' * 
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my A W F Ache, Nebel 5 105 he 
. From, and im-at,top of 30 mixture!” 
55 is a 1 gular gulat liquor. Dt. Navier, was the firſt that 
5 nöticg of 9 5 and gave a deſcription thetesf, which may 

be ſeen Het emoirs of the Academ 'of Scenes. off, 

Third} , ſome authors pretend. that, b. Urfilling the mix⸗ 
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wine combined with the vitriolic acid: others àgain den 
this. For my part, I believe the thing depends ſon the dit. 
ferent concentration of the ſpirit of nitre, as well 4s on the 
quality of the ſpirit of wine, which is ſometimes 75 ſome. 
C 1H Orr WAY OfV;: 
Fourthly, the two liquors we are ſpeaking of, being inti. 
mately mixed by diſtillation form a liquor ſlightly acid, uſed 
in medicine, and known by the name of Sweet or Dulcified 
Spirit of Mitre: a very proper name, ſeeing the Hitrous 
acid, by uniting with the ſpirit of wine, actually oles almoſt 
all its acidity and corrofive quality xy. 
Fifthly and laſtly, when the diſtillation is finiſhed, there 
remains in the bottom of the veſſel a thick blackiſh ſubſtance, 
nearly reſembling that which is found after diſtilling oil of 
Wil irt wine. 
Fßpirit of falt hath likewiſe been combined with ſpirit of 
wine; but it does not unite there with fo eaſily or ſo intimate. 
ly as the two acids above-mentioned. To mix them tho- 
roughly, the ſpirit of ſalt muſt be highly concentrated, and 
ſmoking, and moreover the aſſiſtance of the ſtill muſt be 
called in. Some authors pretend that from this mixture alſo 
a ſmall quantity of oil may be obtained; which probably 
happens when the liquors have the qualities above-ſpecified. 
'The marine acid likewife, by uniting with ſpirit of wine, 
loſes moſt of its acidity; on which account it is in like man- 
ner called Sweet or Dulcified Spirit of Salt. A thick reſi- 
duum is alſo found here after diſtillation. 
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© Of the Ackrous FERMENTATION. 


ESI DES an ardent ſpirit, wine affords a great deal o 
water, oil, earth, and a ſort of acid which ſhall be 
eonſidered preſently. When the ſpirituous part is ſeparated 
from theſe other matters, they undergo no further change. 
But if all the conſtituent parts of wine remain combined to- 
gether, then, after ſome time, ſhorter or longer as the de- 
gree of heat in which the wine ſtands is greater ör Jeſs, the 
fermentation begins afreſh, or rather arrives at its fecond 
ſtage.” The liquor once more grows turbid, a new inteſtine 
motion ariſes, and, after ſome days, it is found changed * 
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an acid; which, however; is very different from thoſe hi- 
56 treated of, The liquor then takes the name of Vine- 
The acetous gat e differs from the ſpirituous, 
* onl In its cf ffect, but alſo in ſeveral of its concomitant 
circum ANCES, Moderate motion i is of ſervice to this, where · 
as it obſtructs the ſpirituous; and it is attended with much 
more warmth, than the ſpir 10 vous. The vapours it produces 
are not noxious, like thoſe of fermenting wine. Laſtly, 
Vinegar, depoſites no Ay even when the wine employed 1 in 
this operation, is quite new, and hath not bad time to diſ- 
charge its tartar : inſtead of tartar, Vinegar depoſt ites a viſ⸗ 
cid matter which is very apt to putrify. 

It muſt be obſeryed, that wine is not the only Aiſtthes that 
is ſuſceptible of the acetous fermentation :' for ſeveral vegeta- 
ble and even animal matters, which are not ſubject to the 
ſpirituous fermentation, turn ſour before they putrify. But 
as vinous liquors poſſeſs in a very eminent degree the pro- 
perty of being ſuſceptible of the acetous fermentation, and 
likewiſe of producing the ſtrongeſt acids that can reſult from 
ſuch fermentation, their acjd hall be more Fenn cons 
can in this place. e | 


8 E c TI 0 N 1. 
of Vinecar 


Ir wine, which has gone through this ſecond and of fer- 
mentation, be diſtilled, inſtead of an ardent ſpirit, only an 
acid liquor is obtained, which i is called Diftilled Vinegar. 
This acid has the ſame properties as the mineral acids of 
which we have already treated; that is, it unites with alka- 
line ſorts, abſorbent earths, aud metallic ſubſtances, and 
therewith forms neutral ſaline combinations. 
Its affinity with theſe ſubſtances obſerves the ſame md as 
that obſerved by the mineral acids with regard to the ſame 
ſubſtances; bur in general it is weaker ; that is, any mineral 
acid is capal le of ex pelling the acid of Vinegar out of all 
matters with which it is united. 
Vinegar. hath likewiſe a greater affinity ene ur with 
alkalis: whence ! it follows, that it is capab le of F 5b 
Ing chat combination of ſulphur with an alkali called Li- 
ver of Sulphur, and of precipitating the Tulphur it contains. 
The acid of Vinegar is always clogged with a certain pro- 
portion of oily parts, which greatly weaken it, and deprive 
it of much of its activity; = for this reaſon it is not near 
2: is 
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ſo ſtrong as the mineral acids, which are not entangled with 
any oil. By diſtillation, indeed, it MAY be freed. from: this 
oil, and at the ſame time from the; great, quantity of Water 
which in a manner ſuffocates it, and by that means may be 
brought much nearer to the nature of the mineral acids: 
but this attempt hath not yet been proſecuted with the aſſidui. 
ty it deſerves. Beſides Adlon, there is another way of 
freeing Vinegar from a good deal of its phlegm; and that is, 
by expoſing it to a hard froſt, which readily congeals the wa- 
ter part into ice, While the acid retains its fluidity. 
inegar, ſaturated with a fixed alkali, forms a neutral 
oily ſalt, of a dark colour, which is ſemi - volatile, melts with 
a very gentle heat, flames when thrown upon burning coals, 
and diſſolves in ſpirit of wine, of which, however, it re- 
quires ſix parts to complete the ſolution. This ſolution be- 
ing evaporated to dryneſs leaves a matter in the form of 
leaves lying on each other; on which account it hath obtain- 
ed the name of Terra Foliata. The ſame foliated matter 
will be obtained, though the ſalt be not previouſſy diſſolved 
in ſpirit of wine; but not ſo readily, This falt is alſo cal 
led Regenerated Tartar. Under the head of Tartar we 
ſhall ſee the reaſon of theſe different appellations. Regene- 
rated Tartar is alſo in ſome degree capable of cryſtallizing: 
for this purpoſe a ſolution thereof in water muſt be ſlowly 
evaporated. to the confiſtence of a ſyrup, and then ſuffered 
to ſtand quiet in a cool place; by which means it will ſhoot 
into cluſters of cryſtals, Ving one upon ebe, n | 
the-feathers on a quill. 

With Vinegar and ſeveral abſordent: cans, ſucks as PREM 
ed pearls, coral, ſhells of fiſh, &c. are alſo. formed neutral 
faline compounds, each of which takes the name of ho * 
ticular earth employed in its compoſition. 
VPinegar perfectly diſſolves Lead, and converts it to a neu- 
tral metallic ſalt, which: ſhoots into cryſtals, and bas a ſweet 
ſaccharine taſte. This Fomponnd is called Sugar of Lead, 
ar Sel Saturn.. 

If. Lead be expoſed to the bare vapour of Vinegar, it will 
be thereby, — calcined, and S into a whee 
matter much uſed in painting, and known b the name of 
Ceruſe: vr, when it is finer 3 ordin White Lead. 

{ow ar corrodes. Copper likewiſe, on converts it into 2 

green ruſt, which alſo is uſed in painting, and di- 
— by the name of Verdegris. However, Vinegar 
is not © fly enployenao, ne Verlei: * this — 
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poſe they uſe wine, or the rape of wine, from which fire ex- 
tricates an acid analagous to that of Vinega r. 

In treating of the ſever al ſubſtances which conftitute wine, 
we mentioned an acid matter, but did not then enter into 4 
particular examination thereof; hecauſe as that matter great 
ly reſembles the acid of Vinegar, we thou t it more proper 
to defer the conſideration of its properties till we had treated 
of the acetous fermentation, and its effects. 
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Tars ſubſtance is a ſaline compound, conſiſting of earthy, 

oily, and efpecially acid parts. It is found in the form of 

cruſts, adhering to the inner ſides of veſſels in which wines 

have. ſtood for ſome time, particularly acid wines, ſuch as 

thoſe of Germany. oO IS The. OR One WEE 

Tartar derives its origin from the ſuperabundant quantity 

of acid contained in the juice of the grape. This ſuperfluous | 

acid, being more than is requiſite to conſtitute the ardent 

ſpirit, unites with ſome of the oil and earth contained in the 

fermented liquor, and forms a kind of ſalt; which for ſome 

time continues ſuſpended in that liquor, but, when the wine 

ſtands undiſturbed. in a cool place, is depoſited, as hath been 

laid, on the ſides of the caſk. b 

Tartar in this ſtate contains many earthy parts, which are 

ſuperfluous, and foreign to its nature. From theſe it may be 

freed by boiling it repeatedly with a fort of earth found in the 

neighbourhood of Montpelier, as may be ſeen in the Me- 

moirs of the Academy of Scienees. 

When it is purified, there appears on the furface of the 

liquor a ſort of white cryſtalline pellicle, which is ſkimmed 

off as it forms. This matter is called Cream of Tartar: The 

ſame liquor which. produces this Cream, and in which the 

purified Tartar is diſſolved, being ſet to cool, yields a great 

number of white ſemi-tranſparent cryſtals,” which are called 

Cryſtals of Tartar. 'The Cream and the Cryſtals of Tartar 

are therefore no other than purified Tartar, and differ from 

each other in their form oni. 
Though the Cryſtals of Larter have every a of a 

neutral falt, yet they are far from being ſuch; for they have 

all the properties of a true acid, which'fearce differs from that | 

of Vinegar, except that it contains leſs water, and more earth | 

| and oil; to which it owes its ſolid form, as well as its pro- 
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Cryſtals of Tartar in ſolution; and it muſt moreoyer be bo 
ing hot; otherwiſe as ſoon'as.it cools moſt of the Tartar tf 


cloſe veſſels, whereas other ſubſtances acquire it on! by be · 


the moiſture of the air, and melts into an unctuous alkaline 


acid, and not ſoluble, or at leaſt hardly ſoluble, in water. 

© Cryſtals of Tartar combined with alkali of Tartar. produce 

ab do, efferveſcence while they are menufe as all acids uſu- 
t 


hath procured it the name of Soluble Tartar. It is alſo cal 
led the Ye getable Salt, as being obtained from vegetable 


which cryſtallizes well, and diſſolves hn th in water. 
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perty of not being ſoluble in water without much difficul: 
for a very great quantity of water is tequiſite to 1 9 80 x 


ſolved in it ſeparates f from the liquor, and falls to the bottom 
in the form of a white powder. 

Tartar is decompoſed by calcination i in Pp open. es! Al 
its oily parts are conſumed or diſſipated in ſmake, together 
with moſt of its acid. IT he other part of its acid, uniting 
intimately with its earth, forms a very. ſtrong and wat Pure 
fixed alkali, called Salt of Tartar... þ 

It will be ſhewn in its proper place, that AY every ve 
getable matter, as well as Tartar, leaves a fixed alkali in, its 
aſhes : yet Tartar has theſe peculiar, properties; firſt, it a- 
ſumes an alkaline character even when burnt or calcined in 


ing burnt in the open air; ſecondly, the alkali of Tartar is 
ſtronger and more faline than almoſt any that is obtained 
from other matters. 


This alkali, when haroggfily calcined, powerfully attracts 


liquor, improperly called / of Tartar per deliquium. This 
is the alkali generally uſed in making the Terra Foliata, 
mentioned under the head of Vinegar; for which reaſon this 
combination is called Terra Foliata Tartari; a name ſuita- 
ble enough. But the ſame cannot be faid of the other name, 
Regenerated Tartar, which is alſo. given it. It is true, that 
on this occaſion an oily acid is reſtored to che earth of the 
Tartar, analagous to that of which the fire had deprived it: 
but the compound thence refulting is a neutral ſalt which ve. 
ry readily diſſolves in water; whereas Tartar is manifeſtly 


j and if the combination be broug exactly up to the 
ml of ſaturation, a 80 al neutral falt is formed, which 
; WES into cryſtals, and eaſily diffolyes. in water; and th 1 
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only; and again, Tartariſad Tartar, becauſe it confilts of 
the go and the alkali of Tartar combined together. | 
ſtals of Tartar combined with alkalis procured from 
es of maritime plants, ſuch as Soda, which alkalis re- 
Nandi the baſis of fea-falt, form likewiſe a neutral ſalt, 


— — - oo — 
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ſal is another fort of ſoluble Tartar. " 10 18 called nee 
Salt, from the inventor's name. 1 {BY eu eee 
Both the Vegetable Salt and Sclgnerte 's Sale are tem 
ive ſoaps, and much uſed in Medicine.” 53958 l 
Tartar likewiſe diffolves the abſorbent- earths, as lime, 
chalk, &c. and with them forms neutral ſalts which are ſo- 
juble in water . It even attacks metallic bodies, and when 
combined with them becomes ſoluble. A ſoluble Tartar for 
medical uſe: is prepared, with Cryſtals of Tartar” and Iron: 
the metallic falochereby produced hath the name of Chalybe- 
ated Soluble Tartar. This ſalt attracts the moiſture of the 
air, and is one of thoſe which do'not-cryſtallize. 7-1: #7 
Cryſtallized Tartar acts alſo upon ſeveral” other metullib 
ſubſtances: for inſtance, it diſſolves the Regulus, Liver, and 
Glaſs of Antimony, and thence acquires an emetic- quality: 
it is then called Stibiated or Emetic Tartar. It likewiſe diſ- 
ſolves Lead, and therewith forms a ſalt which, in the — 
of its cryſtals, reſembles Tartariſed Tartar. 
It is very eatraordinary that Tartar,. which of itſelf is not 
ſoluble in water, ſhofld be ſoluble therein when become a 
neutral ſalt by uniting either with alkalis or with abſorbent 
earths, or even with metals. With feſpect to Alkalis, indeed, 
it may be urged, that, having themſelves a great affinity with 
water, they communicate to Tartar ſome of that facility with 
which they naturally unite therewith: but the fame cannot 


be alledged concerning abſorbent earths, and metallie ſub- 
hat ſtances, which water diflolves not at all, or at leaſt with great 
the difficulty, and in ſmall quantity. This effect, therefore, 
it: muſt be attributed wholly to ſome r in the Len orga 
Te- of its parts Which is to us unknown. 
ſtly All the Soluble Tartars are eaſily eee e expo- 
. ing them to a certain degree of heat. In diſtillation they 
juce yield the ſame principles which are obtained from Tarta 
uſu- and what remains fixed in the fire, after. they are — 
the burnt, is a compound of the alkali which 'Fartar: a 
bich produces, and of the alkaline or metallic ſubſtance with which 
this it was converted into a neutral ſalt. 
cal- As Cryſtal of Tartar is the weakeſt of all ably on aceoint 
ables of the oily and earthy' matters with which it is combined, 
ts of Soluble Tartars are 'decompounded by all the acids; _ 
of which cryſtal of Tartar may be ſeparated from the ſub | 
chin that ſerves 1 it He A baſis and rendes it a neutral falt. 
Ir * = we Duhamel's Eſſays on this je 1 Memoirs of che | Aca- 
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Tube other acids which, are procured. from v regetables, and 
even thoſe which are obtainable from ſome 4 ſubſtances, 

may all be referred to and compared with either Vinegar or 
Tartar, according to the quantities of oil or. t] with which 


they are combined. Odin. 


After all, theſe acids have not yet bern chotbnghüy exa- 
mined. There is great. reaſon. to think that they are ng other 
than the mineral acids, which, in paſſing through the bodies 


of vegetables, and even of animals, undergo a 0 00 
change, eſpecially by contracting an union * oily matters, 
For, as we ſaid before in treating of Vinegar, by freeing | 


them from their oil they are brought very near to the nature 


of mineral acids; and ſo likewiſe the mineral acids acquire 
many. of che ene of nnn "ow _ vor ned 


with oils. 
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o the PoTRID FERMENTATION, of PoTzerAGrlON. 


E RY body which bath 8 the two ſtages 
of fermentation aboye deſcribed, that is, the ſpirituous 


and the acctous fermentation, being left to itſelf in a due 


degree of warmth, which varies according to the ſubject, 
advances tothe laſt ſtage of fexpanration ; 3: Shay is, 0 putre · 
faction. 

It is proper to obſerve, before we go any. further, that the 
converſe of this propoſition is not true; that is, it is not ne- 
ceſſary that a body ſhould ſucceſſively paſs through the ſpirt- 
tuous and the acetous fermentation, before it can arrive at 


the putrid; but that, as certain ſubſtances, fall into the ace- 


tous without having gone through the ſpirituous fermenta- 
tion, ſo others begin to putrify without having undergone 
either the ſpirituous or the acetous fermentation ; of which 
laſt kind are, for inſtance, moſt animal ſubſtances. When 
therefore we. repreſented theſe three ſorts of fermentation 3 
three different degrees or ſtages of one and the ſame fermen- 
tation, we ſuppoſed. it to be excited in a body ſuſceptible of 
fermentation in its full extent. 

However, there is ſtill room to think that every ſubſtance 
which is capable of fermenting always paſſes neceſſarilſ 


through theſe three different ſtages; but that the ſubſtancs 
mo 
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moſt diſpoſed thereto paſs with ſuch rapidity through the firſt, 
and even the fecond, that'they arrive at the third before our 
ſenſes can perceive the Tealt ſigns of either of the two former. 
This opinion is not deſtitute of probability: yet it is not 
ſupportedd by proofs ſufficiently ſtrong and numerous to com- 
pel our aſſent. FOE Ms PL 


When à body is in a putrefying ſtate it is eaſy to diſcover 


(as in the two "forts of fermentation already. treated of) by 


rapours which rife from it, by the opacity which invades 
it, if a 5 liquor, and frequently even by a greater de- 
gree of heat than is found in the two other ſorts of fermen - 
tation, that an inteſtine motion is begun among its con- 
42 parts, Which ' laſts till the whole be entirely putri- 
„ ee Lc n e ng N | 
The effect of this inteſtine motion is in this, as in the two 
other forts of fermentation, to break the union, and change 
the diſpoſition, of the particles conſtituting the body in 
which it is excited; and to produce a new combination. This 
is brought about by a mechaniſm to which we are ſtrangers, 
and concerning which nothing beyond conjectures can be ad- 
vanced: but theſe we neglect, reſolving to keep wholly to 
facts, as the only things in Natural Philoſophy that are poſi- 
nrely CORE” 7 WW EE. eu 8 | 
If, then, we examine a ſubſtance that has undergone pu- 
trefaCtion, we fhall ſoon perceive that it contains a prin- 
ciple which did not exiſt in it before. If this ſubſtance be , 
diſtilled, there riſes, firſt, by means of a very gentle heat, a 
laline matter which is exceedingly volatile, and affets the 
organ of ſmelling briſkly and diſagreeably. Nor is the. aid 
of diſtillation neceſſary to diſcover the preſence of this pro- 
duct of putrefaction: it readily manifeſts itſelf in moſt ſub- 
ſtances. where it exiſts, as any one may ſoon be convinced by 
obſerving the different ſmell of freſh and of putrefied urine; 
for the latter not only affects the noſe, but even makes the 
eyes ſmart, and irritates them ſo as to draw tears from them 
This „ which is the product of putrefaction, 
vhen ſeparated rom the other principles of the body which 
affords it, and collected by itſelf, appears either in the form 
t a liquor, or in that of a concrete ſalt, according to the 
liferent methods uſed to obtain it. In the former ſtate it is 
led a Volatile Urinous Spirit; and in the latter a Volatile 
mous Salt, The qualification of urinous is given it, be- 
aſe, as was ſaid, a great deal thereof is generated in pu- 
hed urine, to which it communicates its ſmell. It becz 
W323. 47-2 * . Ws 
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lalts, which ſhoot into cryſtals, but differ from one another 
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alſo "mM the Kae name of a Volatile Alkali whether in a 
concrete or in a liquid form. The enumeration of its pro- 

ties will ſhew why it is called. an alkali. 
_ Volatile Alkalis, from whatever ſubſtance obtained, are 
all alike, and have all the fame rien differing only 
according to their degrees of purity. The Volatile Al- 
kali, as well as the Fixed, conſiſts of a certain quantity of 
acid combined with and entangled by a portion' of the earth 
of the mixt body from which it was beside and on that 
account it has many properties like thoſe of a Fixed Alkali, 
But there is moreover in its compoſition a conſiderable quan- 
tity of a fat or oily matter, of which there is none in a Fixed 
Alkali; and on this account again there is a great difference 
between them. 'Thus the Volatility of the Alkali” Produced 
by putrefaction, which is the principal difference between it 
and the other kind of Alkali whoſe nature it is to be Fixed, 
muſt be attributed to the portion of oil which it contains: 
for there is a certain method of e Fixed Alkalis by 
means of a fatty ſubſtance. 

Volatile Alkalis have a great affinity with acids, unite there- 
with rapidly and with ebullition, and form with them neutral 


according to the kind of acid employed in the combina- 
tion. 

The neutral ſalts which "ke a Volatile Alkali for their 
baſis are in general called Ammoniaca! Salts.” That whoſe 
acid is the acid of ſca-falt is called Sal Ammoniac. As this 
was the firſt known, it gave name to all the reſt. Great 
quantities of this ſalt are made in Egypt, and thence brought 
to us. They ſublime it from the ſoot of cow's dung, which 
is the fuel of that country, and contains fea-ſalr, together 
with a Volatile Alkali, or at leaft the materials proper for 
forming it; and conſequently all the ingredients that enter 
into the compoſition. of Sal Ammoniac. dee the Memoir 
of the Academy of Sciences. 

The neutral falts formed by combinitg the acids of mitre 
and of vitriol with a Volatile Alkali are called, after thell 
acids, Nitrous Sal Ammoniac, and Vitriolio Sal Ammoniac: 
the latter, from the name of its inventor, is alſo called 
Glauber's Secret Sal Ammoniac. | 

A Volatile Alkali, then, has the ſame property as a a Fixed 
Alkali with regard to acids: yet they differ in this, that tbe 
affinity of the former with acids is weaker than that of tt 


latter: and hence it follows, chat any Sal Ammoniac . be 
| 0 ecom · 
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acid, and diſcharge the Volatile Alkali. 
A Volatile Alkali will decompound any neutral ſalt which 
has not a Fixed Alkali for its baſis; that is, all ſuch as con- 
ſiſt of an acid combined with an abſorbent earth or a metal- 
lic ſubſtance. By joining with the acids in which they are 
diſſolved, it diſengages the earths or metallic ſubſtances, takes 
their place, and, in conjunction with their acids, forms Am- 
maniac n. e e n fold. 10g, 200M, 
Hence it might be concluded, that, of all ſubſtances, next 
to the Phlogiſton and the Fixed Alkalis, Volatile Alkalis 
have the greateſt affinity with acids in general. Yet there is 


derompounded by a Fixed Alkali, which will lay hold of che 


| fome difficulty in this matter: for abſorbent. earths, and ſe- 


veral metallic ſubſtances, are alſo. capable of decompounding 
Ammoniacal Salts, diſcharging: their volatile Alkali, and 
forming new compounds by uniting with their acids. This 
might induce us to think, that theſe ſubſtances have nearly 
the ſame affinity with acids. ' 1 ö 

But it is proper to obſerve, that a Volatile Alkali decom- 
pounds ſuch neutral ſalts as have for their baſis either an ab- 
ſorbent earth or a metallic ſubſtance, without the aid of fire; 
whereas abſorbent earths or metallic ſubſtances will not de- 
compound an Ammoniacal Salt, unleſs they be aſſiſted by a 
certain degree of heat. d: tig\ h | | 

Now, as all theſe matters are extremely fixed, at leaſt in 
compariſon with a Volatile Alkali, they have the advantage 
of being able to reſiſt the force of fire, and ſo of acting in 
conjunction therewith ; and fire greatly promotes the natural 
action of ſubſtances upon one another ; whereas the Volatile 
Alkali in the Ammoniacal Salt, being unable to abide the 
force of fire, is compelled to deſert its acid; and that fo 
much the more quickly, as its affinity therewith is conſider- 
ably weakened by the preſence of an earthy or metallic ſub- 
ſtance, both of which have a great affinity with acids. 

Theſe conſiderations oblige us to conclude, that Volatile 
Alkalis have a ſomewhat greater affinity, than abſorbent 
earths and metallic ſubſtances, with acids. 

Ammoniacal Salts projected upon nitre in fuſion, make it 
detonate; and the Nitrous Sal Ammoniac detonates by itſelf, 
without the addition of any inflammable matter. This ſin- 


| gular effect evidently demonſtrates the exiſtence of an oily 
| Matter in Volatile Alkalis; for it is certain that nitre will 


never deflagrate without the concurrence, and even the im- 
mediate contact, of ſome combuſtible matter. 
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- meaſure, and render it exceedin 


This oily. ſubſtance is often found combined witł Volatile 


Alkalis in ſuch a large proportion as to diſguiſe 1 it, in fome 
ngly foul. - The falt may be 
freed from its ſuperfluous oil by repeated ſublimations; and 


particularly by ſubliming it from abſorbent earths, which 


readily drink up oils. This is called the Redificatian of 2 


Volatile Alkali. The falt, which before was of a yellowiſh 
or dirty colour, by being thus rectified becomes very white, 
and acquires an odour more pungent and lefs fetid than it 
had at firſt, that is, when obtained by one ys diſtillation 


from a putrid ſubſtancte. SAC TAS 


It is proper to obſerve, that the reden f a Volatile 


Alkali muſt not be carried too far, or repeated too often; for 


by that means it may be entirely decompoſed at length; and 
particularly if an abſorbent earth, and eſpecially chalk, be 


employed for that purpoſe, the falt way be omar ent an 


oil, an earth, and water. 

« Volatile Alkalis act upon Co metallic ſublizaves, ** 
particularly on copper; of Which they make a moſt beautiful 
blue ſolution. On this property depends a pretty ſingular 


effect, which happens ſometimes when we attempt, by means 


of a Volatile Alkali, to ſeparate copper from any acid with 
which it is combined. Inſtead of ſeeing the liquor grow 


turbid, and the metal fall, both which generally happen 
when any Alkali Whatever is mixed with a metallic ſo- 


lution, we are ſurpriſed to obſerve the ſolution of copper, 
upon adding a Volatile Alkali, fetain its limpidity, and let 
fall no precipitate; or at leaſt, if the liquor does grow turbid, 
it remains ſo but for a DOD an: enn recovers it 
I le 

This is occaſioned by adding bach a quantity of Volatik 
Alkali as is more than ſufficient fully to ſaturate the acid of 
the ſolution, and conſiderable enough to diſſolve all the cop- 
per as faſt as it is ſeparated from the acid. On this occaſion 
the liquor acquires a deeper blue than it had before; which 
ariſes from the property which Volatile Alkalis have of gi- 
ing this metal, when combined with them, a fuller blue than 
any other ſolvent can: hence we have a touchſtone to _ 
ver copper wherever it is; for let the quantity of this metal 
combined. with other metals be ever fo ſmall, a Volatile Al- 
5 never fails to diſcover it, * making it appear of a blus 
colour. 

Though a Volatile Alkali he conſtantly the b of putre- 
faction, yet it muſt not therefore be imagined that none can 


be produced by any other means; on the contrary, moſt , 
| thoſe 
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thoſe ſubſtances which contain the ingredients * 
ſorm it, yield no inconſiderable quantity thereof in diſtilla- 
tion. Tartar; for example, which by being burnt in an 


yields a Volatile Alkali when it is decompoſed in Cloſe veſ- 


| the oily part is not diſſipated or burnt, as it is by calcination 
in a naked fire, but has time to unite with ſome of the earth 
and acid of the ene ſuch a manner as to form a true 
Volatile Alkali. e VS WAY be en 
To prove that on this n l as on all others, 
where unputreſied bodies yield a Volatile Alkali, this ſalt is 
the product of the fire, we need only obſerve, that in theſe 
Gltllatione ie never riſes till after ſome part of the phlegm, 


over ʒ which never is the cafe when it ĩs formed beforehand 
in the body which is the ſubject of the operation, as it is in 
thoſe whiclithave undergone "purine: for this falt, being 


n fire is converted; as was ſhewn, into a Fixed Alkali, 


ſels; that is, hen ĩt is diſtilled; becauſe, in this latter caſe, 


of the acid, and even of the thick oil of the mixt, is come 


ul much lighter and more volatile than thoſe other ſubſtances, 
Ar riſes of cone I wen in * 5 
ns PT 9 . 
th MF ; TM UPTITE N x 
W Tr 
en 
o- 1 44 NR. ft 15 | FOO? „ BI A 
er, et en ces IF 155 
let 4 e an of Cv 0 Decon MPOSITION.. 
id, LT TA OD An fs | 
its HOUGH we have endete al * ſubſtances which 
; enter into the compoſition” of Vegetables, Animals, 
tile and Minerals, whether as primary or as ſecondary Principles, 
of it will not be improper to ſhew in what order dre obtain 
op- theſe principles from the ſeveral mixts; and eſpecially from 
hon Vegetables and Animals, beciuſe they are much more com- 
ich . than Minerals. i Tb is called Analyfing a com 
gw. poun 1 
ban The method moſt commonly taken to decompoſe bodies i is 
ſco- by applying to them ſucceſſive degrees of heat, from the 
etal gentleſt to the moſt violent, in appropriated veſſels,” ſo con- 
Al- trived as to collect what exhales from them,” By this means 
blue the principles are gradually ſeparated from each other ; the 
moſt volatile riſe firſt, and ike reſt follow in order, as th 
gan come to be aCted on by the proper degree of heat: and this 
ca 7 


is called n 
But 
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But it being obſerved that fire, applied to the decompoſi. 

tion of bodies, moſt commonly alters their ſecondary princi. 

ples very ſenſibly, by combining them in a different; manner 

with each other, or even partly decompoſing them, and re. 

duceing them to their primitive principles; other means. have 

been uſed to ſeparate thoſe principles without the help of 
eee e en e e ade +. 

With this view the mixts to be decompoſed are forcibly 

compreſſed, in order to ſqueeze out of them all ſuch parts 

| of their ſubſtance as they will by this means part with: or 

. elſe thoſe mixts are for a long time triturated, either along 

with water, which carries off all their faline and ſaponace- 

ous contents, or with ſolvents, ſuch as ardent ſpirits, capa- 

ble of taking up every thing in them that is of an oily or 

reſinous nature. (9 303-517) F 
WMWe ſhall here give a ſuccinct account of the effects of 

theſe different methods, as applied to the principal ſubſtan- 

ces among Vegetables and Animals, and likewiſe to ſome 

Minerals. 5 2 11 Tor bn :: | 
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de ANALysS1S of VEGETABLE SUBSTANCES. 
: / | 


A vaſt many vegetable ſubſtances, ſuch as kernels and 
ſeeds, yield, by ſtrong compreſſion, great quantities of mild, 
fat, unctuous Oils, which are not ſoluble in ardent ſpirits: 
' theſe are what we called Expreſſed Oils. They are allo 
ſometimes called Fat Oils, on account of their unctuouſneſs, 
in which they exceed all other ſorts of Oil. As theſe oils 
are obtained without the aid of fire, it is certain that they 
exiſted in the mixt juſt as we ſee them, and that they are 
not in the leaſt altered: which could not have been the caſe 
had they been obtained by diſtillation; for that never pro- 
duces any Oils but ſuch as are acrid and ſoluble in ſpirit of 
wine. Nn ent 886 „ ee idle 
_ Some vegetable matters, ſuch as the rind of citrons, le- 
mons, oranges, c. alſo yield, only by being ſqueezed be- 
tween the fingers, a great deal of Oil. This ſpirts out in 
fine ſmall jets, which being received upon any poliſhed ſur- 
face, ſuch as a looking-glais, run together and form a liquor 
—A A ĩ ð21d ls en ĩð 27 cs 
But it muſt be carefully noted, that this fort of Oil, though 
obtained by expreſſion only, is nevertheleſs very different 


„ from the Oils mentioned before, to which the title of * 
| pre 


preſſed Oils peculiarly belongs: for this is far lighter and 
thinner z Moreover, it retains the perfect odour of the fruit 
which yields it, and is ſoluble in ſpirit of wine; in a word, 
it is a true eſſential Oil, but abounds ſo in the fruits which 
produce it, and is lodged therein in ſuch a manner, occupy- 
ing a vaſt number of little cells provided in the peel for its 
reception, that a very ſlight preſſure diſcharges it; which is 
not the caſe with many other vegetables that contain an eſ- 
ſential Oil. innen . e es 0 * gh ye te 1 . 

GBaucculent and green plants yield by compreſſion a great 
deal of liquor or juice, which conſiſts of moſt of the phlegm, 
of the ſalts, and a ſmall portion of the oil and earth of the 
plant. Theſe juices, being ſet in a cool place for ſome time, 
depoſite faline cryſtals, which are a combination of the acid 
ol the plant with part of its oil and earth, wherein the acid 
is always predominant. Theſe ſalts, as is evident from the 


tar of wine treated of above. They are called Eſſential 
Salts ;\ ſo that Tartar might likewiſe be called the Efential 
Salt of Wine. | 

Nried plants, and ſuch as are of a ligneous, or acid na- 
ture, require to be long triturated with water, before they 
will yield their effential ſalts. Trituration with water is an 
excellent way to get out of them all their ſaline and ſapona- 
ceous contents. 7 
A vegetable matter that is very oily yields its effential 
ſalt with much difficulty, if at all; becauſe the exceſſive 
quantity of oil entangles the ſalt ſo that it cannot extricate 


F chmiſtry, ſays, that if part of the oil of a plant be ex- 
tracted by ſpirit of wine, its eſſential ſalt may be afterwards 
obtained with more eaſe and in. greater quantity. This muſt 
be a very good method for ſuch plants as have an exceſſive 
proportion of eſſential oil; but will not ſucceed if the eſſen - 
tial ſalt be hindered from cryſtallizing. by a redundancy of 
fat oil, becauſe fat oils are not ſoluble in ſpirit of wine. 
Eſſential Salts are among thoſe ſubſtances which cannot 
be extracted from mixts by diſtillation: for the firſt impreſ- 
lion of fire decompoſes them. | 

of plants, be moſt commonly analogous to the vegetable 
acid, properly ſo called, that is, to the acid of vinegar and 
tartar, which is probably no other than the vitriolic acid diſ- 
guiſed ; yet it ſometimes differs therefrom, and ſomewhat 


the 


deſcription here given, bear a great reſemblance to the tar- 


itſelf or ſhoot into cryſtals. Mr. Gerike, in his Principles 


Though the acid which predominates 10 the Eſſential Salts: 


reſembles the nitrous or the marine acid. This depends on 


r — 
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the places where the plants grow which produce theſe ſalts: 
if be maritime plants, their acid is akin to the acid of 
ſea · ſalt; if on the contrary they grow upon walls, or in ni. 
trous grounds, their acid is like that of nitre. Sometimes 
one and the fame plant contains falts analogous to all the 
three mineral acids; which ſhews that the vegetable acids 
are no other than the mineral acids variouſly changed by cir. 
plans. ; | 

Liquors containing the Eſſential Salts of plants being eva. 
porated by a gentle heat to the conſiſtence of honey, or even 
further, are called Extras. Hence it is plain, that an Ex- 
tract is nothing but the effential ſalt of a plant, combined 
with ſome particles of its oil and earth, that remained ſuf. 
pended in the liquor, and are now incorporated by evapora- 
tion. | — | 
ExtraCts of plants are alſo prepared by boiling them long 
in water, and then evaporating ſome part of it. But theſe 
Extracts are of inferior virtue; becauſe the fire diſſipates 
many of the oily and faline parts. | 


E MULSION Ss. 


Subſtances which abound much in Oil, being bruiſed and 


triturated with water for ſome time, afford a liquor of an 


opaque dead - white colour, like milk. This liquor conſiſts 


of ſuch juices as the water is capable of diſſolving, together 
with a portion of the oil, which being naturally indiſſoluble 
in water, is only divided and diſperſed in the liquor, the 
limpidity whereof is by that means deſtroyed. This ſort of 
oily liquor, in which the oil is only divided, not diſſolved, 
is called an Emulſion. The oily particles in Emulſions ſpon- 
taneouſly ſeparate from the water, when left at reſt, and 
uniting into greater maſſes riſe, on account of their lightneſs, 


to the ſurface of the liquor, which by that means recovers 2 | 


degree of tranſparency. 

If vegetables abounding in eſſential oils and reſins be di- 
geſted in ſpirit of wine, the menſtruum takes up theſe oily 
matters, as being capable of diffolving them ; and they may 
afterwards be eaſily ſeparated from it by the affuſion of wa- 
ter. 'The water, with which ſpirit of wine has a greater 


affinity than with oily matters, ſeparates them by this means 


from their ſolvent, agreeably to the common laws of affini- 

ties. * | | | | 
Without the help of fire, ſcarce any thing, beſides the 
ſubſtances already mentioned, can be obtained from a _ 
: ut, 


% „ 
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but, by ine means of eee we are enabled to 
them mare completely. In pr 

tracting· from a plant the ſeveral principles oY a it con- 
ſiſts, the following order is to be obſervod. 

A plant being expoſed to a very gentle Lad in.a diſtilling 
veſſel ſet in the dalneam marie, yields a water which retains 
the perfect ſmell thereof. Some Chymiſts, and: particularly 
the en Boerhaave, have called this liquor the Spiritus 
Reftor. The nature of this odoriferous part of plants is not 
yet thoroughly. known becauſe it is ſo very volatile that it is 
difficult ta ſubject it to the W Ucn neveflary; for diſco» 
vering all its properties. 

If, inſtead of diſtilling the plant in the bali marie, it 
be diſtilled over a naked 4 fre, with the precaution- of putting 
a certain quantity of water into the diſtilling veſſel along 
with it, to prevent its ſuffering a greater heat than that of 
boiling water, all the eſſential oil contained in that plant will 
riſe together with that water, and with the fame degreo of 
heat. 

On this ä it muſt be am that no eSential ol 
can be obtained from a plant after the Spiritus Rector hath 


tility of. theſe oils is owing to that ſpirĩt. 
The heat of boiling water is alſo Fuſficient to ſeparate foo 
vegetable matters the fat oils which they contain. That, 


not by diſtillation : becauſe, chough theſe oils will ſwim on 


gree of heat. 
When the efſential 5 is come over, if whe wen! be ex · 
poſed to a naked fire, without the addition of water, and the 


grows acid; after. which, if the heat be increaſed as occa- 
ſion requires, there will come over a thicker and heavier oil; 


black, empyreumatic oil. 

When. nothing more An adh whe rongeſt degree of 
heat, there temains of the plant a mere coal only, called 
the Caput Mortuum, or Terra Damnata. This coal when 
burnt falls into aſhes, which, Vang lixiviated with Water, 
give a fixed alkali. 

It is obſervable, that in the diſtillation of planes which 
Yield an acid and a volatile alkali, theſe two ſalts are often 
ound quite diſtinct and ſeparate in the ſame receiver; which 
leems very extraordinary, conſidering that they are naturally 

— diſpoſed 


g this rnothod-of 1 Ex- 


been drawn off; which gives ground to think that the vola- 


bowever, is to be done by the way of decoction only, and 


water, yet they will not * in pure without a eve de- 


heat be increaſed a little, a phlegm will riſe that gradually 


from ſome a volatile alkali z-and laſt of all, a very thick, ; 
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diſpoſed to unite, and have a great affinity with one another. 
The reaſon of this phenomenon is, that they are both com- 


bined with much oil, which embarraſſes them ſo that they 


cannot unite to form a neutral falt, as they would not fal to 
do were it not for that impediment. _ 


All vegetables, except ſuch as yield a ka; deal of vola- 


_ tile alkali, being burnt in an open fire, and ſo as to flame, 


leave in their aſhes a large quantity of an acrid, cauſtic, fix. 
ed alkali. | But if care be taker: to ſmother them „ lo as to 
prevent their flaming while they burn, by covering them 
with ſomething that may continually beat down again what 

exhales, the ſalt obtained from their aſhes will be much leſs 
acrid and cauſtic; the cauſe whereof is; that ſome part of 
the acid and oil of the plant being detained in the burning, 
and ſtopped from being diſſipated by the fire, combines with 


its alkali. Theſe ſalts cryſtallize, and, being much milder 


than the common fixed alkalis, may be uſed in medicine, 
and taken internally. They are called Tachenius's Salts, be- 
cauſe invented by that Chymiſt. | 
Marine plants yield a fixed alkah analogous to that of ſea- 
ſalt. As for all other plants or vegetable ſubſtances, the 
fixed alkalis obtained from them, if rightly prepared and 
thoroughly calcined, are all deu ur _ and of the very 
fame nature. 
e laſt.bbſereation I have to make on the . of 
fixed alkalis is, that if the plant you intend to work upon be 
ſteeped or boiled in water before you burn it, a much ſmaller 
quantity of ſalt will be obtained from it; nay, it will yield 
none at all, if repeated boilings have robbed it entirely of 


thoſe ſaline. particles which muſt neceflarily concur and Its 
any: to yy a Red Alkali. 


SECTION II. 


The ANAL YS1S of Ada SUBSTANCES. 

- SuccuLENT animal ſubſtances, ſuch as e te fleſh, 
viele by expreſſion a juice or liquid, which is no other than 
the phlegm, replete with all the principles of the animal bo- 
dy, except the earth, of which it contains but little. The 
hard or dry parts, ſuch as the horns, bones, ce. yield a fi- 
milar juice, by boiling them in water. Theſe juices become 
thick, like a glue or jelly, when their watery parts are ea. 
porated; and, in this ſtate, they are truly extracts of animal 
matters. le juices afford no cryſtals of eſſential — 
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like thoſe obtained from vegetables, and ſhew no 5 Gon n 


of an acid or an alkali. . Cle FT SN 

Great part of the oil which is in the fleſh/of animals may 
be eaſily ſeparated without the help of fire; for it hes in a 
manner by itſelf : it is commonly in a concrete form, and is 
called Fat. This oil ſomewhat reſembles the fat oils of ve- 
getables ; for like them it is mild, unctuous, indiſſoluble in 
ſpirit of wine, and is ſubtilized and attenuated by the action 
of fire. But there is not in animals, as in vegetables, any 
light eſſential oil, which riſes with the heat of boiling water; 
ſo that, properly ſpeaking, animals contain but one ſort of 
Few animal ſubſtandes yield a perceptible acid. Ants and 
bees are almoſt the only ones from which any can be obtain- 
ed: and indeed the quantity they yield is very. ſmall, as the 
acid itſelf is extremely weak. 


2 


The reaſon thereof is, that as animals do not draw their 
nouriſhment immediately from the earth, but feed wholly 
either on vegetables or on the fleſh-of other animals, the 
mineral acids, which have already undergone a great change 
by the union contracted between them and the oily matters 
of the vegetable kingdom, enter into a cloſer union and 
combination with theſe. oily parts while they are paſling 
through the organs and ſtrainers of animals; whereby their 
properties are deſtroyed, or at leaſt ſo impaired, that they 

are no longer ſenſible. „ | 
Animal matters yield in diſtillation, firſt, a phlegm, and 
then, on increaſing the fire, a pretty clear oil, which gra- 
dually becomes thicker, blacker, more fetid, and empyreu- 
matic. It is accompanied with a great deal of volatile alka- 
li; and if the fire be raiſed and kept up rill nothing more 
comes over, there will remain in the diſtilling veſſel a coal 
like that of vegetables ; except that when it is reduced to 
aſhes, no fixed alkali, or at leaſt very little, can be obtained 
irom them, as from the aſhes of vegetables. This ariſes 
from hence, that, as we ſaid before, the faline principle in 
animals being more intimately united with the oil than it is 
in plants, and being conſequently more attenuated and ſub- 
tilized, is too volatile to enter into the combination of a fix- 
ed alkali.z on the contrary, it is more diſpoſed to join in 
forming a volatile alkali, which on this occalion does not riſc 
till after the oil, and therefore muſt certainly be the produc- 
tion of the fire. It muſt be obſerved, that all we have hi- 
therto ſaid concerning the analyſis of bodies muſt be under- 
| r n ſtood 
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good of ſuch matters only as have not undergone any fort of 


Fermentation. 


The chyle and milk of animals which feed on plants ill 
retain ſome likeneſs to vegetables; becayſe the principles of 
which theſe liquors are compoſed have not gone through all 
the changes which they mult ſuffer before they enter into the 
J OLE oo on ot et pants 
. Urine, and ſweat are excrementitious aqueous liquor, 
loaded chiefly with the ſaline particles which are of no ſer- 
vice towards the nouriſhment of the animal, but paſs through 
its ſtrainers without receiving any alteration ; ſuch as the 
neutral ſalts which have a fixed alkali for their baſis, and 
particularly the ſea-falt, which happens to be in the food of 
animals, whether it exiſt therein naturally, as it does in 
ns plants, or whether the animals eat it to pleafe their pas 
ates. © „„ 
The ſaliva, the pancreatic juice, and eſpecially the bile, 
are ſaponaceous liquors, that is, they conſiſt of ſaline and 
oily particles combined together: ſo that being themſelves 
diffolved in an aqueous liquor, they are capable of diſſolving 
likewiſe the oily parts, and of rendering them miſcible with 
water. 3 V 

Laſtly, the blood being the receptacle of all theſe liquors 
partakes of the nature of each, more or leſs in proportion tg 
the quantity thereof which it contains. 


SECTION m. 
The ANALYSIS of MINERAL SUBSTANCES: 


5 | 

MintRALs differ greatly from vegetables, and from ani- 
mals; they are not near ſo complex as thoſe organized bo- 
dies, and their principles are much more ſimple ; whence it 
follows, that theſe principles are much more cloſely connect: 
ed, and that they cannot be ſeparated without the help of 
fire; which not having on their parts the ſame action and 
the ſame power as pn organized bodies, hath not the ſame 
ill effect on them; I mean the effect of changing their prin- 
ciples, or even deſtroying them entirely. rs | 

I do not here ſpeak of pure, vitrifiable, or refractory 
earths ; of mere metals and ſemi- metals; of pure acids; 0 


even of their ſimpleſt combinations, ſuch as ſulphur, vitro 


alum, ſea- ſalt: of all theſe we have faid,enough. 
We are now to treat of bodies that are more complex, and 


therefore more ſuſceptible of decompoſition. Thele bodies 
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are compound maſſes, or combinations. of thoſe above - men · 
tioned; that is, metallic ſubſtances as they are found in the 
bowels of the earth, united with ſeveral ſorts of ſand, ſtones, 
earths, ſemi- metals, ſulphur, &c. When the metallic mat- 
ter is combined with other matters, in ſuch a proportion to 
the reſt that it may be ſeparated from them with advantage 
and profit, theſe, compounds are called Ores : when the caſe 

is otherwiſe, they are called Pyrites, and Marcaſites ; efpe> 
cially if ſulphur or arſenic be predominant therein, which 
often happens. |, + | Tn 1 50 
In order to analyſe an ore, and get out of it the metal it 
contains, the firſt ſtep is to free it from a great deal of earth 
and ſtones, which commonly adhere to it very ſligbtly and 
ſuperficially. This is effected by pounding the ore, and then 
waſhing, it in water; to the bottom of which the metalline 
parts preſently fink, as being the heavieſt, while the ſmall 
100 of earth and ſtone remain ſuſpended ſome time 


onger. . * 412 
Thus the metallic part is left combined with ſuch matters 
only as are moſt intimately complicated with it. "Theſe ſub- 
ſtances are moſt commonly ſulphur and arſenic. Now, as 
they are much more volatile than other mineral matters, they 
may be diſſipated in vapours, or the ſulphur may be conſum- 
ed, by expoſing the ore which contains them to a proper de- 
gree of heat. If the ſulphur and arſenic be deſired by them- 
ſelves, the fumes thereof may be catched and collected in 
Pa veſſels and places. This operation is called Roaſting 
an Ore. 
The metal thus depurated is now fit to be expoſed to a 
greater force of fire, capable of melting it. ; 
On this occaſion the ſemi-metals and the imperfe& metals 
require the addition of ſome matter abounding in phlogiſton, 
particularly charcoal-duſt ; becauſe theſe metallic ſubſtances 
loſe their phlogiſton by the action of the fire, or of the flux- 
es joined with them, and therefore without this precaution 
would never acquire either the ſplendour or the ductility of 
a metal. By this means the metallic ſubſtance is more ac- 
curately ſeparated from the earthy and ſtony parts, of which 
lome portion always remains combined therewith till it is 
brought to fuſion, For, as we obſerved before, a metallic 
glaſs or calx only will contract an union with ſuch matters; 
a metal poſſeſſed of its phlogiſton and metalline form being 
Utterly incapable thereof, Rt | - 
We took notice of the cauſe of this ſeparation above, where 
we ſhewed that a metal poſſeſſed of its phlogiſton and metal- 
4 | ; — line 
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line form will not remain intimately united with any calcined 


or vitrified matter, not even with its own calx or glaſs. 
The metal therefore on this occaſion gathers into a maß, 


and lies at the bottom of the veſſel, as being moſt ponderous; 


while the heterogeneous matters float upon it in the form of 
a glaſs, or a ſemi - vitrification. Theſe floating matters take 
the name of Scoriz, and the metalline ſubſtance at bottom 


is called the Regulus. _ 


It frequently happens, that the metalline regulus thus pre- 


cipitated is itſelf a compound of ſeveral metals mixed toge- 
ther, which are afterwards to be ſeparated. We cannot at 
preſent enter into a detail of the operations neceſſary for that 
purpoſe : they will appear in our Treatiſe of Practical Ch). 
miſtry : but the principles on which they are founded may be 


deduced from what we have faid above, concerning the pro- 


perties of the ſeveral metals and of acids. | 
It is proper to obſerve, before we quit this ſubject, that 


the rules here laid down for analyſing ores are not abſolutely 


general : for example, it is often adviſeable to roaſt the ore 
before you waſh it; for by that means ſome ores are opened, 
attenuated, and made very friable, which would coſt much 
trouble and expence, on account of their exceſſive hardneſs, 
if you ſhould attempt to pound them without a previous tor- 
refaCtion. ag 

It is alſo frequently neceſſary to ſeparate the ore from 
part only of its ſtone; ſometimes to leave the whole; and 


| ſometimes to add more to it, before you ſmelt it. This de- 


pends on the quality of the ſtone, which always helps to pro- 
mote fuſion when it is in its own nature fuſible and vitrifa- 
ble. It is then called the Fluor of the ore : but of this ve 
muſt ſay, as we did of the preceding article, it is ſufficient 
for our preſent purpoſe to lay down the fundamental princi- 
ples on which the reaſon of every proceſs is built; the de- 
ſcription of the operations themſelves being reſerved for our 
ſecond Part. bs | . 

We ſhall now give a ſuccinCt account of the principal ores 
and mineral bodies, contenting ourſelves with juſt pointing 
out the particulars of which they ſeverally conſiſt. 


Of th PyRITES. 
The yellow Pyrites. 


Tux yellow Pyrites is a mineral conſiſting of ſulphuf, 


iron, an unmetallic earth, and frequently a little * 
| t 
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che ſulphur, which is the only one of theſe principles that is 
volatile, may be ſeparated from the reſt by ſublimation: it 
uſually makes a fourth, and ſometimes a third, of the whole 
weight of theſe Pyrites. The other principles are ſeparated 
from one another by fuſion and reduction with the phlogi- 
ſton, which, by metallizing the ferruginous and cupreous 
carths,. parts them from the unmetallic earth: for this earth 
vitrifies, and cannot afterwards continue united with metal - 
lic matters poſſeſſed of their metalline form, as hath been ſaid 
before.. „ 5 OITIG 
There is yet another way of decompoſing the yellow Pyri- 
tes, which is to let it ly till it effloreſces, or begins to ſhoot 
into lowers; which is nothing but a ſort of flow accenfion - 
of the ſulphur it contains. The ſulphur being by this means 
decompoſed, its acid unites with the ferruginous and cupre- 
ous parts of the Pyrites, and therewith forms green and blue 
vitriols ; which may be extracted by ſteeping in water the 
Pyrites which has effloreſced or been burnt, and then eva- 
porating the lixivium to a pellicle ; for by this means the vi- 
trio] will ſhoot into cryſtals. YE IO JEAN FI 
Sometimes the Pyrites contains alſo an earth of the ſame 
nature with that of alum; a Pyrites of this ſort, after flower- 
ing, yields alum as well as vitriol. 


2 The white Pyrites. 

e- Taz white Pyrites contains much arſenic, a ferruginous 
0- earth, and an unmetallic earth. The arſenic, being a vola- 
a- tile principle, may be ſeparated by ſublimation or diftilla- 
we tion from the reſt, which are fixed: and theſe again may be 
nt disſoined from each other by fuſion and reduction, as was 
K aid in relation to the yellow Pyrites. N 

pr Dye Copper Pyrites. 

res Tun Copper Pyrites contains ſulphur, copper, and an 
ing unmetallic earth. A great deal thereof likewiſe holds arſenic, 


and its colour approaches more or leſs to orange, yellow, 
or white, according to the quantity of arſenic in it. It may 


„ by the fame means as the yellow and white 
rites. | 15 | 
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Genb t bei ing ria found in 115 birne Ar, and 
never combined with ſulphur and arſenic, its matrices are 
not, properly ſpeaking; ores; becauſe the metal contained 
in them is not mineralized. The gold is only lodged between 
particles of ſtone, earth, or fand, from Ahn it is eaſily ſe. 
parated by lotion, and by amalgamation with quiekſilver. 'The 
gold thus found is ſeldom pure, but is frequently alloyed 
with more or leſs Firn from which it is e be EN by 
guartation. 

It is alſo very common to find geld in Geld ores of other 
metals or ſemi- metals, and even in the Pyrites; but the 
quantity contained therein is generally ſo ſmall, that it would 
not pay che colt of extrafting it. However, if any ſhould 
incline to attempt it, merely out of eurioſity, it would be ne- 
ceſſary to begin with treating theſe ores in the manner proper 
for ſeparating their metalline part; then to cupel the metal. 


6.8 


Une 1 ſo n ; FRO _ to refine it by quarta - 


an. 
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* Silver Ores., 


op 7 


_ 


IT is no rare thing to find filver, as well as ay. in its 
metalhne form, only lodged in ſundry earths 201 ſtony mat- 
ters, from which it may be ſeparated in the fame manner a 
gald. But the greateft quantities of this metal are uſually 
dug out of the dawels of the earth in a truly mineral ſtate: 
that is, combined with different ſubſtances, and Particular 
with ſulphur and arſenic. 

Several ſilver ores are diſtinguiſhed by peculfr charats 
riſtics, and are accordingly denoted by particular names, 
That which is called the YVitreous Silver Ore, is [earce any 
thing elſe but a combination of ſilver and ſulphur: ' Another 
is known by the name of the Harny Sityer Ore, becauſe wben 
in thin plates it is ſemi-tranſparent : in this oft the ſilver i 
mineralized by ſulphur and a little arſenic. The Red Silver 


Gre is of the colour which its name imports, ſometimes mole, 


fometimes lefs vivid; and is chiefly compoſed of ſilver, arſe- 

nic, and ſulphur: it allo contains a little iron. _ 
Theſe three ores are very rich in ſilver: the firſt contains 

nearly three fourths of its weight, and the others Won to 


T here 


thirds _w theirs, 
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There is a fourth, called the Mhite Silver Ore, which, 
though it be heavier, is not fo rich in filver, becauſe it con- 
tains much copper. Many other minerals contain filver, yet 
are not, properly ſpeaking, filver ores; becauſe a much 
greater quantity of other metals than of filver is found in 
em n 9805 3. bates l eee Tt r, e 

When a ſilver ore is to be decompoſed, in order to have 
the filver pure, or when ſilver is to be extracted out of 
any ore that contains it, the firſt thing to be done is to roaſt 
the ore, in order to clear it of the volatile minerals: and as 
filver cannot be had pure without the operation of the cupel, 
which requires more or leſs lead to be joined with it, it is 
uſual to mix with the torrified filver ore a quantity of lead, 
proportioned to that of the heterogeneous matters combined 
with the ſilver, and to melt the whole together. Part of the 
added lead vitrifies during the fuſion, and at the ſame time 
converts ſome of the heterogeneous matters alſo into glaſs, 
with which it forms a ſcoria that riſes to the ſurface of the. 
matter. The other part of the lead, with which the filver is 
mixed, falls to the bottom in the form of a regulus, which 
muſt be cupelled in order to have the ſilver pure. 


Of Copper Ores. 


CopPER is much ſeldomer found in a metalline form than 
gold or filver: it is commonly in a mineral ſtate : it is mi- 
neralized by ſulphur and arſenic : almoſt all its ores contain 
alſo more or leſs of iron; ſometimes a little filver, or even 
gold, together with unmetallic earths and ſtones, as all ores 


| Moſt copper ores are of a beautiful green or blue, or elſe 
in ſhades blended of theſe two colours. The minerals called 
mountain green, and mountain blue, are true copper ores ; 
not in the form of hard ſtones, like other ores, but crumbly 
and friable like earth. OAH PT | 
Nevertheleſs, there are ſeveral copper ores of different co- 
lours, as aſh-coloured, whitiſh, and ſhaded with yellow or 
orange; which colours ariſe from the different proportions of 
arſenic, ſulphur, and iron, which theſe ores contain. 
In order to decompoſe a copper ore, and to extract the 
copper it contains, it is firſt of all to be freed from as many 
of its earthy, ſtony, ſulphureous, and arſenical parts, as is 
pollible, by roaſting and waſhing z then what remains is to 
be mixed with a flux, compounded of a fixed alkali and ſome 
inſſammable matter; a little ſea - ſalt is to be put over all, 8 
2 the 
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the whole melted by a ſtrong fire. ' The ſalts Kline the 
fuſion and ſcorification of the unmetallic matters, and there. 
with form a ſlag, which being the lighteſt riſes to the ſurface, 
The metalline matters are collected below in the form of 2 
ſhining regulus of copper; which, however, is not uſually 
fine copper, but requires to be in in the manner to be 
ſhewn in our ſecond part. 

In order to ſeparate the copper hong the nnter mat- 
ters, it is abſolutely neceflary to melt its ore along with in- 
flammable ſubſtances abounding in phlogiſton. For, as this 
metal is not poſſeſſed of its metalline form while it is in a 
mineral ſtate, as it is deſtitute of the true quantity of phlo- 
giſton, and, though it were not, would loſe it by — action 
of the ſire, it would come to paſs, that if its ore were melt- 
ed without the addition of any inflammable matter, the cu- 
preous earth or calx would be ſcorified and confounded with 
the unmetallic matters; and as all metallic matters, except 
gold and ſilver, are ſubject to this inconvenience as well as 
copper, the addition of an inflammable ſubſtance, in fluxing 
all ores that contain them, is a general rule that h. con- 
ſtantly to be obſerved. 
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- Of Iron Ores. 

Igor is ſeldom found pure and malleable in the earth; 
yet it is much ſeldomer found in the mineral ſtate, properly 
ſo called, than any of the. other metals: for moſt. iron orcs 
are ſcarce any thing more than a ferruginous earth mixed in 
different proportions with unmerallic earths and ſtones. 
Some of them, however, contain alſo volatile minerals, ſuch 
as ſulphur and arſenic; and therefore it is neceſſary to roaſt 
the iron ores, like all others, before you attempt to extract 
the metal out of them. That being done, they are to be 
ſmelted with a flux conſiſting of fuſible and inlgineaabie 
matters, as the general rule directs. 

Iron is the commoneſt of all metals: nay, it is 0 univer- 
ſally diffuſed. through the earth, that it is difficult to find 2 
ſtone, earth, or ſand, that does not contain ſome of it; an 
therefore none of theſe are uſually conſidered: and treated as 
iron ores, except ſuch as contain a great deal of that metal, 
and melt eaſily. The hematites, emery, yellow pyrites, ca- 
lamine, all contain a pretty conſiderable quantity of iron; 
but no body attempts to extract it from n becauſe oy 
are very hard to melt. | 5 

| | Ferru! gl inous 
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Fierruginous earth being naturally of an orange colour, a 


ſtone or earth may be Judged to contain iron, if either natu- 


rally, or after roaſting, it appears to have one ſhade of yellow 
Or red. 3 VLG CCC 157 
The ſingular property which iron has of being attracted 
by the — and 2 being the only body, excluſive of 
all others, that is fo, likewiſe affords us an eaſy method of 
diſcoyering the preſence of this metal among other matters, 
where it often exiſts in ſuch a ſmall quantity that it could not 
otherwiſe be found out. For this purpoſe the body in which 
iron is ſuſpected to lurk, muſt be pulveriſed and torrefied 
with ſome inflammable matter; and then the powder thus 
roaſted being touched with a magnet, or an animated bar, if 
it contains any particles of iron they will infallibly adhere to 
the magnetibeibag. 0 ffs ee en 


Gf Tin Ores. 


Tin 1s never found in the earth pure and malleable, but 
always in a mineral ſtate, and always mineralized by arſenic. 
Tin ores are not ſulphureous; whence it comes, that though 
tin be the lighteſt of all metals, its ores are nevertheleſs hea- 
vier than thoſe of other metals, as arſemc greatly exceeds 
ſulphur in gravity. Some tin ores contain alſo a little iron. 
The ores of tin are to be waſhed, roaſted, and ſmelted with 
a reducing flux, according to the general rules. : 


Leap, like tin, is never found but in a mineral ſtate. It 
is moſt commonly mineralized by ſulphur; yet there are 
lome lead ores which alfo contain arſenic. | | 

Lead ores,” as well as others, muſt be roaſted and ſmelted 
with a reducing flux: however, as it is difficult to free them 
from all their ſulphur by torrefaction only, the reducing flux 
employed in their fuſion may be made up with a quantity of 
ron filings, which being incapable of any union with lead, 
and havi g a much greater affinity than that metal with ful- 
phur, will, on this occaſion, be of great ſervice by interpoſing 
between them. e e t Of IOROER 1.3 e 


E 


Of Nuichſilver Ores. 
Ruxx ING Mercury is ſometimes found in certain earths, 
or grey, friable ſtones; but moſt commonly in a mineral 
FR -: ſtate. 
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ſtate. It is always mineralized by ſulphur, and by ſulphur 
alone: ſo that cinabar is the only ore of quickſilver that we 


know of; and a very rich one it. is, ſeeing it contains fix or 


ſeven times as much mercury as ſulphur. | . 
| Roafting can be of no ute towards decompoſing the ore of 
mercury, and ſeparating its ſulphur ; becauſe mercury being 
itſelf very volatile would be carried oft by the fire together 
with the ſulphur. In order, therefore, to part the two ſub- 
ſtances of which cinabar conſiſts, recourſe mult neceſſarily 
be had to ſome. third body, which will unite with one of 
them, and by that means feparate it from the other. Now 
all the metals, except gold, having. a greater affinity than 
mercury with ſulphur, ſuch a body is eaſily found: any me- 
tal but gold may be employed with ſucceſs in this decompo- 
ſition; but as iron hath a greater affinity with ſulphur than 
any of the reſt, and is moreover the only one that cannot u- 
nite with mercury, it muſt, on account of theſe two qualities, 
be preferred to all the reſt. 1 
Fixed alkalis are alſo well qualified to abſorb the ſulphur 
of cinabar. Cinabar muſt be decompoſed in cloſe veſſels, 
and by the way of diſtillation; otherwiſe the mercury, as 
ſoon as it ſeparates from the ſulphur, will be diſſipated in va- 
pours and entirely loſt. 1 
In this operation it is needleſs to add either flux or phlo- 
giſton; becauſe the cinabar is decompoſed without melting, 
and the mercury, though in a mineral ſtate, contains, like 
gold and ſilver, all the phlogiſton requiſite to ſecure its me- 


talline properties. 


Of the Ores of Regulus of Antimony. 


REGuLus of Antimony is always found in a mineral 
ſtate : it is mineralized by ſulphur; but ſometimes,” though 
rarely, it is alſo combined with a little arſenic. - _ | 

When the ore of regulus of antimony is to be decompoſed, 
the firſt thing to be done is to expoſe it to a degree of beat 
too weak to melt its earthy and ſtony parts, but ſtrong e- 
nough to fuſe its reguline, together with its fulphurcous 
parts, which by this means are ſeparated from the earth, and 
united into one maſs, known by the name of Antimony. 

It is plain that this firſt operation, which is founded on the 
great ſuſibility of antimony, produces, with regard to the 
ore of regulus of antimony, the ſame effect that waſhing hath 
on other ores: ſo that after this firſt fuſion nothing more Þ 


requiſite to the obtaining of a pure regulus of antimony, but 
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to ſeparate it from its ſulphur by roaſting, and to melt it 
with ſome matter abounding in phlogiſton, in the ſame man- 
ner as other metallic matters are treated. The term Calcina- 
tion is generally uſed to expreſs this torrefaction of antimo- 
ny, by means whereof the metallic earth of the fegulus of 
antimony is ſeparated trom its führ 5 phe 
As regulus of Antimony hath, like Mercury, much leſs 
affinity with ſulphur than the other metals have, it follows 
that antimony may be decompoſed by the ſame means as 
cinabar; but the regulus, ſo obtained, is adulterated with a 
portion of the additament made uſe of, which combines 
there wit. ee e ee eee, een 
There is ſtill another proceſs employed for obtaining the 
regulus of antimony: it conſiſts, as was mentioned in its 
place, in detonating the mineral with a mixture of nitre and 
tartar, applied in ſuch a proportion that, after the detonation 


flammable matter as will be ſufficient to furniſh the metai- 
line earth of the antimony with the phlogiſton neceſſary to 
preſerve its metallic properties. But by this method leſs re- 
gulus is produced, than by calcining, or torrefying, and re- 
ducing as uſuall. e oY 


TRE ore of Biſmuth conſiſts of the ſemi-metal mineraliz- 
ed by arſenic, and of an unmetallic earth. It is very eaſy 
to decompoſe this ore, and to extract the biſmuth it contains: 
for this purpoſe it need only be expoſed to a moderate heat, 
whereby the arſenic will be diſſipated in vapours, and the biſ- 
muth melted, which will then ſeparate from the unmetallic 
earth. This earth, at leaſt, in ſeveral ores of biſmuth, poſ- 
leſles the property of tinging all vitrifiable matters, with 
which it is melted, of a beautiful blue colour. | 
To decompoſe the ore of biſmuth no flux or inflammabl 
matter is uſed; | becauſe this ſemi-metal is poſſeſſed, even in 
its mineral ſtate, of all the phlogiſton requiſite to maintain 
ts metalline properties; and its great fuſibility makes it 
unneceſſary to melt the unmetallic earth contained in its 
ore. n 10 


* 


Of the Ores of Z inc. 
ZINC is not generally obtained from a particular ore of its 
own; but ſublimes during the fuſion of a mineral, or rather 
| a con- 


has conſumed the ſulphur, there may remain ſo much in- 
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2 evithaſed maſs of minerals, that contains this ſemi - metal 


all other ores, an unmetallic earth. 


neral hath no where been practiſed. Calamine is common, 
metal, by cementing it therewith. Indeed, cill lately, no 


| ficult to ſeparate them by ſublimation : yet, with proper ma- 
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of giving a blue colour to any vitrifiable matters melted with 


together with iron, copper, lead, ane me and, like 


Nevertheleſs, there is a ſubſtance which may be: conbider. 
ed as the proper ore of zinc, becauſe it contains a pretty 
large quantity of that femi-metal, a little iron, and an un- 
metallic earth. It is called Calamine, or Lapis Calaminaris; 
but hitherto the art of procuring zinc directly from this mi. 


ty employed only to convert copper into braſs, or a- yellow 


eaſy or practicable method of obtaining pure zinc. from ca. 
lamine was publicly known; for that ſemi-metal being vola- 
tile and very inflammable, its ore cannot be fuſed like others, 
Mr. Margraaf was the firſt who, by mixing powdered char- 
eoal with calamine in cloſe veſſels, obtained a perfect zinc 
from it, by the means of diſtillation or — as ſhall 
* ſnewn 1 in our Practical * 


of Arſenical Minerals. 


 ARsENItC, as well as ſulphur, is naturally combined with 
almoſt all ores, or minerals containing metallic ſubſtances. 
As it is very volatile, while the matters with which it is 
united are fixed, at leaſt in compariſon therewith, it is eaſily 
ſeparated by ſublimation. 

The minerals that contain moſt arſenic are the white py- 
rites, orpiment, and cobalt. We have already conſidered 
the white pyrites : as to orpiment, it conſiſts of ſulphur and 
arſenic. Both theſe ſubſtances being very volatile, it is dif- 


nagement, and a due regulation of the fire, this ſeparation 
may be effected; | becauſe ſulphur ſublimes a little more ea- 
ſily than arſenic. But it is more convenient, as well as more 
expeditious, to make uſe of ſome additament that hath 2 
greater affinity with one of thoſe ſubſtances than with the 
other. Fixed alkalis and mercury, both of which have more 
affinity with-ſulphur than with arſenic, may be. ey proper 
ly employed on this occaſion. 

Cobalt is a mineral compoſed of arſenic, an unmetallic 
earth, and frequently biſmuth : and as none of. theſe are ve. 
ry volatile, except the. arſenic, this may be eaſily 3 
from the reſt by ſublimation. The unmetallic earth which 
remains has, like that of the ore of biſmuth, the E 


it; 
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it; whence it is conjectured, that cobalt and the ore of biſ- 
much have 2 great reſemblance, or ate often blended with 
each other. Nevertheleſs, Mr. Brant, an ingenious Swediſn 
Chymiſt, inſiſts that they are very different: he pretends that 
the metallic ſubſtance contained in the true cobalt is a ſemi- 
metal of a peculiar nature, which hath been erroneouſly 
confounded with bifmuth: and indeed he proves by a great 
number of curious experiments, related in the Memoirs of 
the Academy of Upſal, that theſe two metallie ſubſtances 
have properties that are eſſentially different: to that which 
is obtained from cobalt, he gives the name of Regulus of 

Beſides the minerals already recited, there is found in the 
bowels of the earth another ſpecies of compound body, of 
which we have already taken notice; but which is ſuppoſed, 
with ſome degree of probability, to belong as much to the 
vegetable as to the mineral kingdom: I mean the Bitumens ; 
which the beſt obſervations oblige. us to confider as vegetable 
oils, that by lying long in the earth have contracted an 
union with the mineral acids, and by that means acquired 
the thickneſs, conſiſtence, and other properties obſervable in 


h them. > 1 an F 1 "we FE | 

J By diſtillation they yield an oil, and an acid not unlike a 

8 mineral acid. Mr. Bourdelin has even demonſtrated, by a 

y rery artful and ingenious procefs, that amber contains a ma- 
nifeſt acid of ſea-ſalt. See the Memoirs of the Royat Aca- 

. demy of Sciences. ä ie > Jays 

d opal 
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re Explanation of the Table of Afnities. 

he T hath been ſhewn in the courſe of this work, that the 

ore cauſes af almoſt all the phenomena, which Chymiſtry 

er- erbibits, are dedueible from the mutual affinities of different 


ſubſtances, eſpecially the ſimpleſt. We have already ex- 
plained (Chap: II.) what is meant by affinities, and have 
laid down the principal laws to which the relations of differ- 
ent bodies are fubject. The late Mr. Geoffroy, one of the beſt 
Chymiſts we have had, being eonvinced of the advantages 
Which all who cultivate Chymiftry would receive from hayv- 
ing conſtantly before their eyes a ſtate of the beſt aſcertained 

| | relations 


Fd 


relations between the chief agents in Chymiſtry, was 
the firſt who undertook to reduce them into order, and unite 
them all in one point of view, by means of a table! We 
are of opinion, with that great man, that this Table will be 
of conſiderable uſe to ſuch as are beginning to ſtudy Chy. 
miſtry, in helping them to form a juſt idea of the relations 
which different ſubſtances have with one another; and that 
the practical Chymiſt will thereby be enabled to account for 
what paſſes in ſeveral of his operations, other wiſe difficult to 
be underſtood, as well as to judge what may be expected to 
reſult from mixtures of different compounds. Theſe reaſons 
have induced us to inſert it at the end of this Elementary 
Treatiſe, and to give a fhort explanation of it here; eſpeci- 
ally as it will ſerve, at the ſame time, for a recapitulation of 
the whole work, in which the ſeveral axioms of this Table 
are diſperſed. J A Coh 
Lou have it here juſt as it was drawn up by Mr. Geoffroy, 
without any addition or alteration. I own, however, that 
it might be improved both ways : for fince the death of that 
great Chymiſt many experiments have been made, ſome of 
which have diſcovered new affinities, and others have raiſed 
exceptions to ſome of thoſe laid down by him. But ſeveral 
reaſons diſſuade me from publiſhing a new Table of Affini- 
ties, containing all the emendations and innovations that 
might be made in the old one. I: 71 
The firſt is, that many of the affinities lately diſcovered 
are not yet ſufficiently verified, but, on the contrary, ſub- 
Jet to be conteſted: in ſhort, they are perhaps liable 
to. more conſiderable objections, and exceptions, than the 
nels e e e 1 
The ſecond is, that as Mr. Geoffroy's Table contains al 
the fundamental affinities, it is more ſuitable to an Elemen- 
tary Treatiſe than a much fuller one would be; ſeeing this 
would necefſarily ſuppoſe the knowledge of many things not 
treated of by us, and of which it was not proper to ſay an) 
thing in ſuch a book as this. e | 
However, as it is eſſential to our purpoſe that we lead 
none into error, we ſhall take care in explaining the aftn- 
ties delivered by Mr. Geoffroy, to mention the principal 
objections and exceptions to. which they are liable: e 
ſhall, moreover, add a very few new ones, confining ourlelvcs 
to ſuch only as are elementary and well aſcertained. 
The upper line of Mr. Geoffroy's Table, comprehend 
' ſeveral ſubſtances uſed in Chymiſtry. Under each of thoſe 
ſubſtances are ranged in diſtin columns ſeveral mat 


ters compared with them, in the order of their relation . 
al t 
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chat firſt ſubſtarice 3 ſo as that which is the neareſt to it is. 
that which hath the greateſt affinity with it, or that Which 


none of the ſubſtances ſtanding below it can ſeparate there- 


from; but which, on the contrary, ſeparates them all when 


| they are combined with it, and expels them in order to join 
irſelf therewith, The ſame is to be underſtood of that which 
occupies the ſecond place of affinity; that is, it has the fame 


x N 


L 


which is above it: and fo of all the reſt 


At the top of the firſt column ſtands the character which 


denotes an Acid in general. Immediately under this ſtands 
the mark of a Fixed Alkali, being placed there as the ſub- 
ſtance which has the greateſt affinity with an Acid. After 
the Fixed Alkali appears the Volatile Alkali, whoſe affinity 
with Acids yields only to the Fixed Alkali. Next come the 


Abſorbent Earths; and laſt of all Metallic Subſtances. 


Hence it follows; that when a Fixed Alkali is united with 


an acid it cannot be ſeparated therefrom by any other ſub- 


Rance; that a Volatile Alkali united with an Acid cannot 
be ſeparated from it by any thing but a Fixed Alkali; that 
an Abſorbent Eatth combined with an acid may be ſeparated 
from it either by a Fixed or by a Volatile Alkali; and laſtly, 
that any Metallic Subſtance combined with an Acid W 
ſeparated from it by a Fixed Alkali, a Volatile Alkali, or an 
Abſorbent f hs 3d | 

there are many important remarks to be made on this 


firſt column. Pirſt; it is making the rule too general to ſay 


that any Acid whatever has a greater affinity with a Fixed 
Alkali, than with any other ſubſtance. And indeed Mr. 
Geoffroy himſelf hath made an exception with reſpect to the 
Vitriolic Acid for in the fourth column, at the head of 
which ſtands that Acid, we find the ſign of the Phlogiſton 
placed above that of the Fixed Alkali, as having à greater 
affinity than the Fixed Alkali with the Vitriolic Acid. This 
is founded on the famous experiment, wherein Vitriolated 
Tartar and Glauber's Salt are decompounded by ineans of 
the Fhlogiſton, which ſeparates the Fixed Alkalis of theſe 
Neutral Salts, and uniting with the Vitriolic Acid contained 
in them forms therewith a Sulphur. 
5 Secondly, Nitre deflagrates, and is decompoſed, by the 
contact of any inflammable matter whatever that is actually 
ignited; and the operation which produces Phoſphorus is no 
other than a decompoſition of ſea- falt, whoſe Acid quits its 
Alkaline baſis. to join with the Phlogiſton : now theſe facts 
furniſh very ſtrong reaſons for believing that both theſe 
nes, i, | 5 ".. "cus, 


property with, regard to all below it, S only to has 
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Acids, as well as the Vitriolic, have a ſtronger affinity with 
the Phlogiſton than with a Fixed Alkali. Laſtly, as ſeveral 
experiments ſhew the Vegetable Acids to be only the Mine. 
ral Acids diſguiſed and mortified, there are ſufficient grounds 
for ſuſpecting that Acids in general bave a greater affinity 
with the Phlogiſton than with Fixed. Alkalis: fo that inſtead 
of making an exception with regard to the Vitriolic Acid, 
it would perhaps be better to lay down this greater affinity 

as common to all Acids whatever, and to place the Phlogi- 
ſton in the firft column, immediately under the character 
which denotes an Acid in general. This theory, bowever, 
ſtands in need of confirmation from other experiments. 

Thirdly, in this ſame column the character of a Volatile 

Alkali is fer above that of an Abſorbent Earth, as having a 
greater affinity with Acids; and yet theſe Abſorbent Earths 
decompoſe the Ammoniacal falts, drive away the Volatile 
Alkali from the Acids, and aſſume its place. This is one 
of the firſt objections made againſt Mr. Geoffroy's Table. 
His anſwer thereto is printed in the Memoirs of the Acade- 
my of Sciences for 1718, where his Table alſo is to be 
found. We have already declared our opinion about this 
matter in treating of a Volatile Alkali. „ 
- Fourthly, in 1744, Mr. Geoffroy, brother to the author 
of the Table, who hath done no leſs honour to Chymiltry 
than that eminent phyſician, gave in a Memoir containing 
an exception to the laſt affinity in the firſt column; namely, 
that which places Abſorbent Earths above Metallic ſubſtan- 
ces. He therein ſhewe, that Alum may be converted into 
Copperas by boiling it in iron veſſels; that, on this occaſion, 
the iron precipitates the Earth of the Alum, ſeparates it 
from its Acid, and aſſumes its place; ſo that of courſe it 
muſt have a greater affinity, than the Abſorbent Earth oi 
Alum, with the Vitriolic Acid. | T5, : 

At the head of the ſecond column ſtands the character of 
the Marine Acid, which ſignifies that the affinities of this 
Acid are the ſubject of the column. Immediately below it 
is plased the mark of Tin. As this is a metalline ſubſtance, 
and as the firſt column places metalline ſubſtances in thc 
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* Mr. Margraaf, an able German Chymiſt, has made ſeveral experiments, 
which induce him to think that the Acid of Phoſphorus is of a partieulat 
kind, and different from that of ſea-ſalt. May it not be the Marine Acid, 
but altered by the union it has contracted with the Fhlogiſton ? Or may it 
not be, with reſpect to Phoſphorus, what the volatile ſalphureous ſpirit + 
with reſpect to Sulphur? Ser the Memoirs of the Royal Academy of Sc 
ces gf Berlin. . | | 


loweſt 
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loweſt degree of | affinity with all Acids, it is plain we muſt 
ſuppoſe Fixed Alkalis, Volatile Alkalis, and Abſorbent 
Earths, to be placed here in order after the Marine Acid, 


x and before Tin. Tin, then, is of all Metalline ſubſtances 
) that which has the greateſt affinity with the Marine Acid; 
| and then follow Regulus of Antimony, Copper, Silver, 
1 Mercury. Gold comes laſt of all; and there are no leſs 
1 than two vacant places above it. By this means it is in ſome 


fort excluded from the rank of ſubſtances that have an affini- 
ty with the Marine Acid. The reaſon thereof is, that this 
Acid alone is not capable of diſſolving Gold and combining 
therewith, neceſſarily requiring for that purpoſe the aid of 


the Nitrous Acid, or at leaſt of the Phlogiſton. _ 


_ The third column exhibits: the affinities of the Nitrous 
Acid, the character whereof ſtands at its head. Immedi- 


a ately below it is the ſign of Iron, as the metal which has the 
% greateſt affinity with this Acid; and then follow other me- 
. tals, each according to the degree of its relation; to wit, 
be Capper, Lead, Mercury, and Silver. In this column, as 
his in the preceding one, we muſt ſuppoſe the ſubſtances, which 
in the firſt column ſtand above Metallic ſubſtances, to be 
5 placed in their proper order before Iron. 
by The fourth column is intended to repreſent the Affinities 
bs of the Vitriolic Acid. Here Mr. Geoffroy has placed the 
by, Phlogiſton as the ſubſtance which has the greateſt affinity 
= with this Acid, for the reaſon given in our explanation of 
4 the firſt column. Below it he has ranked Fixed Alkalis, 
Volatile Alkalis, and Abſorbent Earths, to-ſhew that this 18 
s it an exception to the firſt column. As to Metalline ſubſtan- 
* ces, he has ſet down but three, being thoſe with which the 
z ol Vitr tolic Acid has the moſt perceptible affinity: theſe metals, 
__ in the order of their affinities, are Iron, Copper, and 
\\. - 8 Sr | 11 
be The fifth column ſhews the affinities of Abſorbent Earths. 
＋ As theſe Earths have no ſenſible affinity but with Acids, this 
oy column contains only the characters of the Acids ranked 
> according to the degree of their ſtrength, or affinity with the 
Earths ; to wit, the Vitriolic, the Nitrous, and the Marine 
Acids. Underneath this laſt might be placed the Acid of 
e. negar, , , ͤi 
wr : The fixth column expreſſes the Afſfinities of Fixed Alka- 
jay it is with Acids, which are the ſame with thoſe of Abforbent 
it b, arths. Moreover, we find Sulphur placed here below all 
cler. the Acids; becauſe Liver of Sulphur, which is a combina- 
weſt on of Sulphur with- a Fixed Alkali, is actually decom- 
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unded by any Acid: for any Acid precipitates the Sul 

900 Kh ART the Alkali. a 5 phu 
Immediately over the Sulphur, or in ths ſame fquare with 
| it, might be 4 a mark denoting the Volatile Zulphureous 
Spirit; becauſe, like Sulphur, it has leſs affinity than any 
other Acid 8 Fixed Alkalis Oils might alſo be ranked 
with Sulphur, becauſe they unite with Fixed Alkalis, and 
there with form Soaps, \ which are fecompounded by any a ci 
whatever. 

The ſeyenth column points out the 8 at Volatile 
Alkalis, which are likewiſe the ſame as thoſe of Abſorbent 
Earths; and the Vegetable Acid might be placed here alſo 
under the Marine Acid. 

The eighth column ſpecifies the affinities of Metallic ſub- 
ftances with Acids. The affinities of the Acids, which, 
with reſpect to Fixed Alkalis, Volatile Alkalis, and Abſor: 
bent Earths, ſucceeded each other uniformly, F not appear 
in the ſame order here. The Marine Acid, inſtead of be- 
ing placed below the Vitriolic and Ni itrous Acids, ſtands, on 
| the contrary, at their head; becauſe, in fact, this Acid ſepa- 
rates Metalline ſubſtances from all the other Acids with which 
they happen to be aeg and, 8 Acids to quit 
poſſeſſion, intrudes into th eir place. Nevertheleſs, this is 
not a general rule; for ſeveral Metalline ſubſtances - ant be 
excepted, particularly Iron and Copper. 

'The ninth column declares the affinities of "1 TY Fu- 
ed Alkalis, Iron, Copper, Lead, Silver, Regulus of An. 
timony, Mercury, and Gold, ſtand below it in the order of 
their affinities. With regard to Gold it muſt. be obſerved, 
- that it will not unite with pure! Sulphur: it ſuffers itſelf to 
be diſſolved only by the Liyer of Sulphur, which is known 
to bea compoſition of Sulphur and Fixed Alkali. 

At the head of the tenth column appears Mercury, and 
beneath it ſeveral Metalline ſubſtances, in the order of their 
| affinities with i it. Thoſe Metalline ſubſtances are Bale, Sil 


time. Iron and Tin are here excluded; the former with 
great reaſon, becauſe hitherto it hath not been clearly proved 


by. AY known Exper? iment, that ever Mercury was page 
wit 
Wich 
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with Iron: but the fame objection cannot be made to Tin, 
which amalgamates very well with Mercury, and might 
therefore be placed in this column [nearly between Lead and 
Copper. I ufe-the word nearly, becauſe the different de- 
grees of affinity between Metalline ſubſtances. and Mercury 
are not ſo exactly determined, as the other relations before 
coalidered ; ſeeing they generally unite. with it, without ex- 
cluding one another. We can therefore ſcarce judge of the 
degree of affinity that belongs to each, but by the greater or 
[cſs readineſs of each to amalgamare therewith. 


Nt The eleventh column ſhews, that Lead has a greater affi- 
ſo nity with Silver than with Copper. 4 3G 

The twelfth, that Copper has a greater affinity with Mer- 
b cury than wi Cala mine.... 
h, The thirteenth, that Silver has a greater aſhnity with Lead 


than with Copper. | 1 
The fourteenth contains the affinities of Iron. Regulus 
of Antimony ſtands immediately underneath it, as being the 
Metallic ſubſtance which has the greateſt affinity with it. 
Silver, Copper, 'and Lead, are placed together in the next 


ch ſquare below, becauſe the degrees of affinity which thoſe me» 
uit | tals have with Iron are not exactly determined. 2 
is The ſame is to be ſaid of the fifteenth column: Regulus 


of Antimony ſtands at its head; Iron is immediately below 
it; and helow the Iron the fame three metals occupy one 


: 


ſquare as before. e ME Wang 

in- Laſtly, the ſixteenth column indicates that Water has a 
of greater affinity with Spirit of Wine than with Salts. By this 
ed, "Any expreſſion muſt not be underſtood any Saline fub- 
tq tance whateyer; but only the Neutral Salts, which Spirit of 
wn Wine frees from the water that kept them in ſolution. Fix- 
ed Alkalis, on the contrary, as well as the Mineral Acids, 

and have a greater affinity than Spirit of Wine with water: ſo 
heit that theſe Saline ſubſtances, being well dephlegmated, and 
8. oy with Spirit of Wine, imbibe the water it contains and 

re iy it. g TH we + | BREED | | 

An. To theſe might be added another ſhort column, having 
ect Spirit of Wine at its head: immediately below it thould be 
hele the character of Water, and below that the mark of Oil. 
tli⸗ This column wauld ſhey that the Spirit of Wine has a great- 
long er affinity with Water than with Oils; becauſe any Oily 
hort matter whatever, that is diſſolved in Spirit of Wine, may be 
with dually ſeparated from it by the affuſion of Water. This 
ved rule admits of no exception but in one caſe; which is when 
tes thc oily ſubſtance paxtakes of the nature gf ſoap, by naying 
vio = EO contraſted 
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rafted an union with ſome ſaline matters! But as this 
muſt be imputed wholly to that adventitious ſaline” matter 
being ſuperadded to the oily ſubſtance, it is no Juſt founda- 
tion for an a ee and wy ane in. r e is never 
theleſs general. ee ee 
We have now delivered every thing ein that we had 
to ſay concerning Mr. Geoffroy's Table of Affinities. It is 
as we obſerved before, of exceeding great ſervive, as it col. 
lects into one view the principal truths laid down in this 
Treatiſe. Indeed the moſt advantageo war it is, 
not to delay conſulting it till you have — book through, 


but to turn to it while you are reading, as oft as any affinit 
between bodies is treated of; which it will = uo 
ſtrongly on your mind, by nen it in a manner before 


your eyes. „ 2 in 


cn a vil. 
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1 an in CHYMISTRY-" 


AHYMISTS cannot VER the any & their 

art without the help of a conſiderable number of vel- 

ſels, inſtruments, and furnaces, adapted to contain the bo- 
dies on which they intend to work, and to apply to them the 


ſeveral degrees of heat required by different proceſſes. It is 


therefore proper, before we advance to the. operations them- 
ſelves, to conſider particularly and minutely what relates fo 
the inſtruments with which they are to be performed. 
Veſſels intended for Chymial Operations ſhould, to be 
perfect, be able to bear, without breaking, the ſudden appli- 
cation of heat and great cold; be impenetrable to eve- 
ry thing, and unalterable by any ſolvent; ; unvitrifiable, and 
capable of enduring the moſt violent fire without melting: 
but hitherto no veſſels have deen wund with all theſe dul. 
ties unit. 
To 2s: made of ſundry” refhtethuls\, ary; Wil, 
of and of earth. Metalline veſſels, eſpecially thoſe 
— — Iron or Copper, are apt to be corroded by almoſt 
every ſaline, oily, or even aqueous ſubſtance. For this. tea- 


ſon, in order to render the uſe of them à little more exten” 


five, they are tinned on the inũde. But, notwithſtandin 
Os FH this 


YN 
* 
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this precaution, they are on many occaſions not to be truſt- 
ed; and ſnould never be employed in any nice operations 
which require great accuracy: they are; moreover, incapable 
; of reſiſting the forte of fifrſe . 


Earthen veſſels are of ſeveral forts. Some, that are made 


s great degree of heat for a conſiderable time: but they gen e- 


rally ſuffer the vapours of the matters which they contain, as 
well as vitriſied metals, to paſs through them, eſpeeially the 
glaſs of lead, which eaſily penetrates them and runs through 
their pores as through a ſieve. There are others made of an 
earth that, when well baked, looks as if it were half vitri- 
fied: theſe being much leſs porous, are capable of retain- 
ing the vapours of the matters which they contain, and 
even glaſs of lead in fuſion; which is one of the ſevereſt tri- 
als a veſſel can be put to: but then they are more brittle 
than the dne r nt 65s EVR? AX en 
Good glaſs veſſels ſhould conſtantly be employed in pre- 
ference to all others, whenever they can poſſibly be uſed : 
and that not only becauſe they are no way injured by the 
moſt active ſolvents, nor ſuffer any part of what they con- 
tain to paſs through, but alſo becauſe their tranſparency al- 
lows the Chymiſt to obſerve what paſſes within them: which 
is always both curious and uſeful. But it is pity; that veſſels. 
of this ſort ſhould not be able to endure a fierce'fire without 
melting. We ſhall take care, when we come to deſcribe the 
ſeveral ſorts of chymical inſtruments, and the manner of uſ- 
ing them, to note what veſſels are to be preferred to others 
ON different occaſions... | e e Fe f 
Diſtillation, as hath been already ſaid, is an operation by 
which we ſeparate from a body, by the help of! a" gradual 
heat, the ſeveral principles of which it conſiſts. 
There are three methods of diſtilling. The firſt is per- 
ormed by applying the heat over the body whoſe principles 
are to be extracted. In this caſe, as the liquors, when heat- 
fd and converted into vapours, oonſtantly endeavour to fly 
rom the center of heat, they are foreed to re-unite in the 
ower part of the veſſel, that contains the matter in diſtilla- | 
on, and ſo paſſing. through the pores or holes of that veſſel, 4 
bey fall into another cold veſſel applied underneath to re- 
tive them. This way of diſtilling is on this account called 
iſtilling per Deſcenſum. It requires no other appuratus 
ban two veſſels figured like ſegments of hollow ſpheres, 
"hereof that which is pierced with little holes, and intended 
to 
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to contain the matter to be diſtilled; ſhould: be much leh 
2 exactly; the whole together to be-ſupported vertical. 
y upon a third veſſel, which is to ſerve the purpoſe of a te. 
eipient, admitting into its mouth the convex bottom of the 


veſſel containing the matter to be diſtilled, Which muſt accu- 


cately fill it. This method of diſtilling is but little uſed. 


| The ſecond method of diſtilling is performed by applying 


the heat underneath the matter to be decompoſed. On this 
occaſion the liquors being heated, rarefied, and converted 
into vapours, rite, and are condenſed in a veſſel contrived 


for that purpoſe, which we ſhall preſently: deſcribe. This 


way of diſtilling is called diſtilling per Aſcenſum, and is 
much uſed. | VVV 
The veſſel in which this diſtillation per Aſcenſum is per- 
formed we call an Alembic. TS ES. 

There are ſeveral forts thereof, differing from one another 
both in the matter of which, and the manner in which, they 

Thoſe employed to draw the odoriferous waters and eſſen- 
tial oils of plants are generally made of copper, and conſiſt 


aof ſeveral pieces. The firſt; which is deſigned to contain 


the plant, is formed nearly like a hollow cone, the venei 
whereot is drawn out in the ſhape of a hollow cylinder or 
tube; this part is named the Cucurbit, and its tube the Neck 
of the Hlembic. To the upper end of this tube another vc. 
ſel is ſoldered : this is ealled the Head, and commonly bas 
Ukewiſe the form of a cone, joined to the neck of the alem. 
bic by its baſe, round which, on the inſide, is hollowed 2 
mall groove, communicating with an orifice that opens at it 
moſt depending part. To this orifice is ſoldered a ſmall pipe 
in a direction ſloping downwards, which is called the % 
Spout, or Beak of the alembic. 

As foon as the matters contained in the alembic grow hot, 


vapours begin to ariſe from them, and aſcending through tie 


neck of the alembic into the head, are by the fides thereol 
ſtopped and condenſed : from thence they trickle down 1 
little ſtreams to the groove, which conveys them to the jpout; 


and by that they paſs out of the alembic into a glaſs vel 


with-a long neck, the end of the ſpout being introduced ini 
that neck, and luted thereto. | 23 
To facilitate the refrigeration and condenſation of thc wt. 
pours-circulating in the head, all alembics of metal are mol 
over provided with another piece, which is a kind of lage 


pan of the fame metal, fitted and ſoldered round the _ 
1 in 


than the other, which is to contain the fire, and to fill its a 
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This piece ſerves to keep cold water in, which inceſſantly: 
cools the head, and therefore it is called the Refrigeratory.: 
The water in the refrigeratory itſelf grows hot: after ſome. 
time, and muſt therefore be changed occaſionally; the hear-: 
ed water being firſt drawn off by means of a cock fixed near 
the bottom of the refrigeratory. All copper alembies ſhould 
be timed on the inſide for the reaſons already given. 
When ſaline ſpirits are to be diſtilled, alembics of metal 
muſt not be uſed; becauſe the ſaline vapours would corrode 
them, In this cafe recourſe muſt be had to alembies of glaſs. 
Theſe corifiſt of two pieces only; namely, a Cucurbit, whoſe 
ſuperior orifiee is admitted into and exactly luted with its 
Head, which is the ſecond piece. 
In general, as alembics require that the vapours of the 
matter to be diſtilled ſhould riſe to a conſiderable heighth, they 
ought to be uſed only when the moſt volatile principles are 
to be drawn from bodies : and the lighter and more volatile 
the ſubſtances to be ſeparated by diſtillation are, the taller 
[muſt the alembic be; becanſe the moſt ponderous parts, be- 
ing unable to-riſe above a certain heighth, fall back again 
imo the cucurbit as ſoon as they arrive there, leaving the 
lighter to mount alone, whoſe volatility qualifies them to aſ- 
cend into the head og . 
When a matter is to be diſtilled, that requires a very tall 
alembic, and yet does not admit of a metalline veſſel, the 
end will be beſt anſwered by a glaſs veſſel of a round or oval 
ſhape,” having a very long neck, with a ſmall head fitted to 
ts extremity. Such a veſſel ſerves many purpoſes : it is 
ſometimes employed as a receiver, and at other times as a 
digeſting veſſel; on which laſt occaſion it goes under the 
name of a Matraſs.: When one of theſe, provided with a 
| oy is applied to the purpoſe of diſtilling, it forms a ſort of 
alembic. e 8 . AO bh : | 
There are ſome alembics of glaſs, blown in ſuch a man- 
ner by the workmen, that the body and head form but one 
ontinued piece. As theſe alembics do not ſtand in need of 
wing their ſeveral pieces luted together, they are very uſe- 
ul on ſome oecaſions, when ſuch exceeding ſubtile vapours 
ile as are capable of tranſpiring through lutes. The bead 
null have an aperture at the top, provided with a ſhort tube, 
brough which, by means of a funnel with a long pipe, the 
ater to be diſtilled may be introduced into the cucurbit. 
This is to be exactly cloſed with a glaſs ſtopple, the ſurface 
bereof muſt be madle to fit the inſide of the tube in every, 


-"*M 
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point, by rubbing thoſe two pieces well together with e 


Another ſort of alembic hath alſo been invented, which | 


may be uſed with advantage when Cohobation is required; 
that is, when the liquor obtained by diſtillation is to be retury. 


ed upon the matter in the cucurbit; and eſpecially when it is 


intended that this cohobation ſhall be repeated a great nun. 
ber of times. The veſſel we are ſpeaking of is conſtructed 
exactly in the ſame manner as that laſt deſcribed; except 
that its beak, inſtead of being in a ſtraight line, as in the 
other alembics, forms a circular arch, and re- enters the 
cavity of the cucurbit, in order to convey back again the li- 
quor collected in the head. 'This-inſtrument hath commoan- 
ly two beaks oppolite to each other, both turned in this man- 
ner, and is called a Pelican: it faves the artiſt the trouble of 
frequently unluting and reluting his veſſels, as well as the 
loſs of a great many vapours. DO TY 
There are certain ſubſtances which in diſtillation afford 
matters in a concrete form, or riſe wholly in the form of a 
very light powder, called Flowers. When ſuch ſubſtances 
are to be diſtilled, the cucurbit which contains them is co- 
rg with a head without a noſe, which is named a Blind 
head. 1 5 

When the flowers riſe in great quantities and very high, : 
number of heads is employed to collect them; or rather 3 
number of a kind of pots, conſiſting of a body only without 
any bottom, which fitting one into the other form a c2na, 
that may be lengthened or ſhortened at pleaſure, according 
as the flowers to be ſublimed are more or leſs volatite. The 
laſt of the heads, which terminates the canal, is quite cloſe 
at one end, and makes a true blind-head Theſe veſſels arc 
called Aludels; they are uſually of earthen or ſtone ware. 

All the veſſels above-mentioned are fit only for diſtilling 
ſuch light volatile matters as can be eaſily raiſed and brougit 
over; ſuch as phlegm, eſſential oils, fragrant waters, aci 
oily ſpirits, volatile alkalis, &c. But when the point is 1 
procure by diſtillation principles that are much leſs volatile, 
and incapable of riſing high, ſuch as the thick fetid oils, tit 
vitriolic, the nitrous, and the marine acids, &c. we are ur 
der a neceſſity of having recourſe to other veſſels, and au- 
ther manner of diſtilling. | 5 

It is eaſy to imagine, that ſuch a veſſel muſt be much Ion. 
er than the alembic. It is indeed no more than a hollo 
globe, whoſe upper part degenerates into a neck or tube, ” 


7 


"2 


* is bent into a horizontal poſition; for which reaſon this in- 
| ſtrument is called a Retort : it is always of one ſingle piece. 
h The matter to be diſtilled is introduced into the body of 
I the retort by means of a ladle with a long tubular ſhank. 
n. Then it is ſet in a furnace built purpoſely for this uſe, and ſo 
is that the neck of the retort coming out of the furnace may, 


like the noſe of the alembic, ſtand in a ſloping poſition, to 
facilitate the egreſs of the liquors, which by its means are 
conveyed to a receiver, into which it is introduced, and with 
which it is luted. This way of diſtilling, in which the va- 

urs ſeem rather to be driven out of the veſſel horizontally 


called Diſtillation per Latus. * . l 

Retorts are, of all the inſtruments of diſtillation, thoſe that 
muſt ſuſtain the greateſt heat, and reſiſt the ſtrongeſt ſol- 
vents; and therefore they muſt not be made of metal. Some, 


certain occaſions : the reſt are either of glaſs or earth. "Thoſe 
of glaſs, for the reaſons above given, are preferable to the 


ſuch a force of fire as may melt them. The beſt glaſs, that 
which ſtands both heat and ſolvents beſt, is that in which 
there are feweſt alkaline ſalts, Of this ſort is the green 
German glaſs : the beautiful white cryſtal glaſs is far from 
| being equally ſerviceable. _ _ * 


Retorts, as well as alembics, may be of different forms. 
For example, ſome matters are apt to ſwell, and riſe over 
the neck of the retort in ſubſtance, without ſuffering any de- 
compoſition; when ſuch matters are to be diſtilled in à re- 
tort, it is proper that the body of the veſſel, inſtead of being 
globular, be drawn out into the form of a pear, fo as near] 
to reſemble that of a cucurbit. In a retort of this kind, the 
diſtance between the bottom and the neck being much greater 
than in thoſe whoſe bodies are ſpherical, the matters contain- 
ed have much more room for expanſion; fo that the incon- 
vemence here mentioned is thereby prevented. Retorts of 
this form are called Engliſh retorts. As they hold the mid- 
dle place between alembics and common retorts, they may 
be uſed to diſtil ſuch matters as have a mean degree of vola- 
tility between the greateſt and the leaſt. e e 


2 - 


t 18 moreover proper to have, in a laboratory, ſundry re- 


found the fitteſt for conveying thick matters, and ſuch as 
readily become fixed; for inſtance, ſome very thick fetid oils, 
utter of antimony, &c. ; for as theſe matters acquire a con- 

| R 2 ſiſtence 


and laterally, than raiſed up and ſublimed, is for that reaſon 


however, which are made of iron may do well enough on 


other ſort, in all caſes where they are not to be expoſed to 


torts with necks of different diameters. Wide necks will be 
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| ' Giſtence as ſoon as they are out of the reach of A,CErtain de. 
| gree of heat, they would ſoon, choak a narrow neck, and by 


5 4 
1 


tort, might occaſion the burſti g of the veſſels. 


: * oy 


Some retorts are alſo made with an opening on their up- 


per ſide, like that of tubulated glaſs alembics, which is to be 
cloſed in the ſame manner with a glaſs ſtopple. Theſe re. 
torts are alſo called Tubulated retorts, and ought, always ty 
be uſed whenever it is neceſſary to introduce freſh matter in- 
to the retort ducing the operation; feeing it may be done by 
means of this invention, without unluting and reluting the 
veſſels; which ought always to be avoided as much as pal. 
now. of 
One of the things that moſt perplexes the Chymiſts, is the 
prodigious elaſticiry of many different vapours, which are 
frequently diſcharged with impetuoſity during the diſtilla- 
tion, and are even capable of burſting the veſſels with explo- 
fion, and with danger to the artiſt. On ſuch occaſions it i; 
abſolutely neceſſary to give theſe vapours vent, as we hall 
direCt in its proper place : but as that can neyer be done 
without lofing a great many of them ; as ſome of them in 
particular are ſo elaſtic that ſcarce any at all would remain in 
the veſſel; for inſtance, thoſe of the ſpirit of nitre, and eſpe- 
cially thoſe of the ſmoking ſpirit of ſalt; the practice is to make 
uſe of very large receivers, of about eighteen or twenty inches 
diameter, that the vapours may have ſufficient room to cir- 
culate in, and by applying to the wide ſurface preſented 
them by the extenſive inſide of ſuch a large veſſel, may be 
condenſed into drops. Theſe huge receivers are commonly 
in the form of hollow globes, and are called Ballons. 
To give theſe yapours ſtill more room, ballons have been 
contrived with two open gullets in each, diametrically oppo- 
ſite to one another; whereof one admits the neck of the re. 
tort, and the other is received by one of the gullets of ac 
cond. ballon of the ſame form, wbich is joined in like man 
ner to a third, and ſo on. By this artifice the ſpace may be 


that whereof thoſe pots are made in which butter js brought 
7 from Bretagne: theſe pots themſelves are exceeding good cru- 
cibles ; and they are almoſt. the only ęnes that are capable 


of holding glaſs of lead in fuſion, without being penetrated 
mo the roaſting of ores, that is, freeing them, by the help 
of fire, from their ſulphureous and arſenical parts, little eups 
of the ſame material with crucibles are uſed ; but they are 
made flat, ſhallow, and wider aboye than below, that theſe 
volatile matters may the more freely exhale, Theſe yeſlels 
are called Teſts, or Scorifiers: they are ſcarce ever uſed but 


in the Docimaſtic art, that is, in making ſmall Aſſays of 
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The THEORY of ConsTRUCTING tbe FURNACES moſs 
commonly uſed in CE MIS r. 


Si in conducting and applying fire properly, and 
O determining its different degrees, is of very great conſe - 
quence to the ſucceſs of Chymical operations. 
As it is exceeding difficult to govern and moderate the ac- 
tion of fire, when the veſſels in which any operation is per- 
formed are immediately expoſed to it, Chymiſts have con- 
rived to convey heat to their veſſels, in nice operations, 
through different mediums, which they place occaſionally be- 
tween thoſe veſſels and the fire. 4 1 


„ * +» i 


Thoſe intermediate ſubſtances in which they plunge their 
veſſels are called Baths. They are either fluid or ſolid : the 
fluid baths are water or its vapours. When the diſtilling 
refſel is ſet in water, the bath is called Balneum Marie, or 
the Vater Bath; and the greateſt degree of heat of which it 
is ſuſceptible is that of boiling water. When the veſſel is 
txpoſed only to the vapours which exhale from water, this 
forms the Vapour Bath; the heat of which is nearly the 
lame with that of the Balneum Marie. Theſe baths are uſe- 
ful for diſtilling eſſential oils, ardent ſpirits, - ſweet-ſcented 
Waters; in a word, all ſuch ſubſtances as cannot bear a great- 
er heat, without prejudice either to their odour, or to ſome 
of their other qualities. „ . 

» s | 8 . Pp B aths 


= 


| Baths may alſo be made of any other fluids, ſuch as oily 
mercury, &c. which are capable of receiving and communi. 
cating. much more heat: but they are very ſeldom uſed. 
When a more conſiderable degree of heat is required, a bath 
is prepared of any ſolid matter reduced to a fine powder, 
fuch as ſand, aſhes, filings of iron, &c. The heat of theſe 
baths may be puſhed ſo far as to make the bottom of the veſ. 
fel become faintly red. By plunging a'thermometer into the 
bath, by the fide of the veſſel, it is eaſy ro obſerve the pre. 
ciſe degree of heat applied to the ſubſtance on which you are 
working. It is neceffary that the thermometers employed 
on this occaſion be conſtructed on good principles, and ſo 
contrived as to be eaſily compared with thoſe of the moſt ce. 
lebrated natural philoſophers. Thoſe of the illuſtrious Reau- 

mur are moſt uſed and beſt known, ſo that it would not be 
amiſs to give them the preference. When a greater heat is 
required than any of thoſe baths can give, the veſſels muſt 
be ſet immediately on live coals, or in a flaming fire: this is 
called working with a naked fire; and, in this caſe it is 
much more difficult than in the other to determine the de- 
grees of heat. 6 Po air. 
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There are ſeveral ways of applying a naked fire. When 
the heat or flame is reflected upon the upper part of a veſſel 
which is expoſed to the fire, this is called a Reverberated 
heat. A Melting heat is that which is ſtrong enough to 
fuſe moſt bodies. A Forging heat is that of a fire which i 
forcibly excited by the conſtant blaſt of à pair of bellows, or 
more. TY | | 
There is alſo another fort of fire which ſerves very com- 
modiouſly for may operations, becauſe it does not require to 
be fed or frequently mended: this is afforded by a lamp with 
one or more wicks, and may be called a Lamp-heat. It i 
ſcarce ever employed but to heat baths, in operations which 
require a gentle and long continued warmth : if it bath any 
fault, it is that of growing gradually hotter. | 
All the different ways of applying fire require Furnaces 
of different conſtructions: we ſhall therefore deſcribe fuct 
as are of principal and moſt neceſſary uſe. 
Furnaces muſt be divided into different parts or ſtories 
each of which has its particular uſe and name. 
The lower part of the furnace, deſigned for receiving the 
aſhes and giving paſſage to the air, is called the Aſh-hole 
The aſh-hole is terminated above by a grate, the uſe 0 
which is to ſupport the coals and wood, which are to 


burnt thereon : this part is called the Fire-place. The 4 
plac 


glace is in like manner terminated above by ſeveral iron bars, 
which lie quite a- croſs it from right to left, in lines parellel 
to each other; the uſe of theſe bars is to ſuſtain the veſſels 
in which the operations are to be performed. The ſpace above 
theſe bars to the top of the furnace is the upper ſtory, and 
may be called the Laboratory of the furnace, Laſtly, ſome 


vaulted roof called the Dome. _. e 

Furnaces have moreover ſeveral apertures: one of theſe is 
at the aſh-hole, which gives paſſage to the air, and through. 
which the aſhes that fall through the grate are raked out; 
this aperture is called the aſh-hole Door: another is at the 


occalion requires; this is called the mouth or door of the 
Fire-place, or the Stoke-hole : there is a third in the -upper 
ſtory, through which the neck of the veſſel paſſes; and a 
fourth in the dome for carrying off the fuliginoſities of com- 
buſtible matters, which is called the Chimney. | 

'To conclude, there are ſeveral other openings in the ſeve- 
ral parts of the furnace, the uſe whereof is to admit the air 
into thoſe places, and alſo, as they can be eaſily ſhut, to in- 
cite or ſlacken the activity of the fire, and ſo to regulate it; 
'which has procured them the title of Regiſters. All the other 
openings of the furnace ſhould be made to ſhut very cloſe, 
the better to aſſiſt in governing the fire; by which means 
they likewiſe do the office of regiſters. D 

In order to our forming a juſt and general idea of the 
conſtruction of furnaces, and of the diſpoſition of the ſeve- 


om ral apertures in them, with a view to increaſe or diminiſh 
e to the activity of the fire, it will be proper to lay down, as our 
with ground-work, certain principles of natural philoſophy, the 


| truth of which is demonſtrated by experience. 

And firſt, every body knows that combuſtible matters will 
not burn or conſume unleſs they have a free communication 
with the air; inſomuch that if they be deprived thereof, even 
when burning moſt rapidly, they will be extinguiſhed at 
once: that conſequently combuſtion is greatly promoted by 
the frequent acceſſion of freſh air, and that a ſtream of air, 
directed ſo as to paſs with impetuoſity through burning fuel, 
excites the fire to the greateſt poſſible activity. 


near ignited bodies is heated, rarefied, and rendered lighter 
than the air about it, that is, farther diſtant from the center 
of heat; and conſequently that this air, ſo heated and be- 
come lighter, is neceſſarily determined thereby to aſcend and 
. i | mount 


| furnaces. are quite covered above by means of a kind of 


fire-place, through which the fire is ſupplied with fuel, as 
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Secondly, it is certain that the air which touches, or comes 
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mount aloft; in order to make room for that which is letz 
heated and not ſo light, which by its weight and Elafticiy 
tends to occupy the place quitted by the other. Another 
conſequence hereof is, that if fire be kindled in a place en. 
cloſed every where but above and below, a cufrent of air 
will be formed in that place, running in à direction from 
the bottom to the top; fo that if any light bodies be applied 
to the opening below, they will be carrie4 up towards the 
fire; bat; on the contrary, if they be held at the opening 
above, they will be impelled by a force which will drive 
them up, and carry them away from the fire. 

Thirdly and laftly, it is a truth demonſtrated in hydraulics, 
that the velocity of a given quantity of any fluid, determin- 
ed to flow in any direction whatever, is ſo much the greater 
the narrower the channel is to which that fluid is confined; 
and conſequently that the velocity of a fluid will be increaſ. 
ed by making it run from a wider through a narrower pal- 
fage. | | „„ 
Theſe principles being eſtabliſhed, it is eaſy to apply them 
to the con ſtruction of furnaces. Firſt, if a fire be kindled 
in the fire - place of a furnace, which is open on all ſides, it 
burns nearly as if it were in the open air. Ir has with the 
ſurrounding air a free communication; fo that freſh air is 
eontinually admitted to facilitate the entire combuſtion of the 
inflammable matters employed as fuel. But there being no- 
thing to determine that air to paſs with fapidity through the 
fire in this caſe, it does not at all augment the activity there · 
of, but fuffers it to wafte away quietix. 

Secondly, if the aſh-hole or dome of a furnace, in which 
a fire is burning, be ſhut quite cloſe, then there is no longer 
any free communication between the air and the fire: if the 
aſh-hole be ſhut, the air is debarred from having free accels 
to the fire; if the dome be ſtopt, the egreſs of the air fare. 
fied by the fire is prevented; and conſequeritly the fire mult 
in either cafe burn very faintly and flowly, gradually die a. 
way, and at laſt go quite oulut. 

Thirdly, if all the openings of the. furnace be wholl 
eloſed, it is evident that the fire will be very quickly extiu- 
guiſhed. T „ | 

Fourthly, if only the lateral openings of the fire-place be 
ſhut, leaving the aſh-bole and upper part of the furnace 
open; it is plain that the air entering by the aſh-hole will 
neceſſarily be determined to go out at top, and that conle- 
quently a current of air will be formed, which will pal 
through the fire, and make it burn briſkly and — 
| ; | | 1 
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Fifthly, if both the aſn- hole and the upper ſtory of the 
furnace be of ſome length, and form canals either cylindric 
or priſmatic, then the air being kept in the ſame direction 
through a longer ſpace, the courſe of its ſtream will be both 
ſtronger and better determined, and conſequently the fire 
will be more animated by it. 

Sixthly and lafllyy if the aſh-hole and the upper part of 
the furnace inſtead of being cylindric of prifmatic canals, 
have the form of truncated cones or pyramids, ſtanding on 
their baſes, and ſo ordered that the upper opening of the 
aſh-hole, adjoining to the fire-place, may be wider than the 


air, being forced to paſs inceflantly from a larger channel 
through a ſmaller; muſt be confiderably accelerated, and 
procure to the fire the greateſt activity which it can receive 
from the make of a furnace: ee tears LE 

The materials fitteſt for building furnaces are, 1. Bricks, 
joined together with potters clay mixed with fand and moiſt- 
ened with water. 2. Potters clay mingled with potſherds, 
moiſtened with water, and baked in a violent fire. 3. Iron; 
of which all furnaces may be made, with this precaution, 
that the inſide be provided with a great many prominent 
points, as faſtenings for a coat of earth, with which the in- 
| ternal parts of the furnace muſt neceſſarily be covered to de- 
fend ir from the action of the fire. l 

The reverberating furnace is one of thoſe that are moſt 
employed in Chymiſtry: it is proper for diſtillations by the 
- tetort, and ſhould be conſtructed in the following manner. 
bich e Firſt, the uſe of the aſh-hole being, as was ſaid, to give 
| paſſage to the air and to receive the aſhes, no bad conſe- 
quence can attend its being made pretty high: it may 


Its aperture ſhould be wide enough to admit billets of wood, 
when a great fire is to be made. Th 71 | 
Secondly, the aſh hole muſt be terminated at its upper 
part by an iron grate, the bars of which fhould be very ſub- 
fantial, that they may reſiſt the action of the fire: this grate 
is the bottom of the fire-place, and deſtined to ſupport the 
coals. In the lateral part of the fice-place, and nearly about 


tongs and fhovels for managing the fire. This aperture or 
mouth of the fire-place ſhould be perpendicularty:over the 
mouth of the aſh-boje. e e 

f 8 Thirdly, 


baſe of the ſuperiout cone or pyramid, then the ſtream of 


have from twelve to twenty or twenty-four inches in heightb. 


the ſame heighth with the grate, there ſhould be a hole of 
ſuch a fze that it may eaſily admit c. arcoal, as well as little 
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- Thirdly,” from fix to eight or ten inches high above the 
grate over the aſh-hole, little apertures muſt be made in the 
walls of the furnace, of eight or ten lines in diameter, an 
inch from one another, and thoſe in one fide mult be diame. 
trically oppoſite to thoſe in the other. The uſe of theſe holes 
is to receive bars of iron for the retort to reſt on; which 
ſhould be, as I ſaid, ar different heights, in order to accom. 
- modate retorts of different fizes. At the upper extremi 
of this part of the furnace, which reaches from the iron bars 
to the top, the heighth whereof ſhould be ſomewhat le 
than the width of the furnace, -muſt be cut a ſemi-circulzr 
aperture for the neck of the retort to come through. This 
hole muſt by no means be over the doors of the fire - place 
and aſh-hole; for then, as it gives paſſage to the neck of 
the retort, it muſt of courſe be oppoſite to the receiver, and 
in that caſe the receiver itſelf would ſtand over againſt thoſe 
two apertures; which would be attended with this double in- 
convenience, that the receiver would not only grow very hot, 
but greatly embarraſs the operator, whoſe free acceſs to the 
fire-place and aſh-hole would be thereby obſtructed. It is 
proper therefore that the ſemi-circular cut we are ſpeaking 
of be ſo placed thar when the greateſt ballons are luted to the 
retort they may leave an open paſſage to the fire-place and 
aſh-hole. *_ N N ng r. 
Fourthly, in order to cover in the laboratory of the rever- 
berating furnace, there muſt be a roof made for it in the 
form of a cupola, or concave hemiſphere, having the fame 
diameter as the furnace. This dome ſhould have a ſemi- 
circular cut in its rim, anſwering to that above-direCted{to be 
made in the upper extremity of the furnace, ſo that, when 
adjuſted to each other, the two together may form a circular 
hole for the neck of the retort to paſs through. At the top 
of this dome there muſt alſo be a circular, hole of three or 
four inches diameter, carrying a ſhort tapering funnel of the 
ſame diameter, and three inches high, which will ſerve for 
a chimney to carry off all fuliginofities, and accelerate the 
current of the air. This paſſage may be ſhut at pleaſure 
with a flat cover. Moreover, as it is neceflary that the dome 
ſhould be taken off and put on with eaſe, it ſhould bai 
two ears or handles for that purpoſe : a portative or mode. 
able furnace ſhould alſo have a- pair of handles, fixed op- 
polite to each other, between the aſh-hole and the fie. 
place. Tos . . 
Sixthly and laſtly, a conical canal muſt be provided of 2. 


bout three feet long, and ſufficiently wide at its lower on 


to admit the ſunnel of the aperture at the top of the dome. 
This conical tube is to be applied to the dome when the fire 


| where it ſhould be about two inches wide. 

Beſides the apertures already mentioned as neceſſary to a 
reverberating furnace, there mult alſo be many other ſmaller 
holes made in its aſh-hole, fire-place, laboratory, and dome, 
which muſt all be ſo contrived as to be eaſily opened and 
ſhut with ſtopples of earth: theſe holes are the regiſters of 
the furnace, and ſerve to regulate the activity of the fire, ac- 

cording to the principles before laid down. 


form and very briſk, it is neceſſary to ſtop carefully with 
moiſt earth all the little chinks in the juncture of the dome 


cular hole through which it paſſes, and which it never fills 
exactly, and, laſtly, the holes which receive the iron bars 
that ſuſtain the retort. - | T 

It is proper to have, in a laboratory, ſeveral reverberating 
furnaces of different magnitudes; ee they muſt be 
proportioned to the ſize of the retorts employed. The retort 
ought to fill the furnace, ſo as to leave only the diſtance of 
an inch between it and the inſide of the furnace. 


and eſpecially when it is required that the heat ſhall act with 
equal force on all parts of the furnace, and as ſtrongly on 
its vault as on its bottom, a greater diſtance muſt be left be- 
tween the retort and the inſide of the furnace; for then the 
furnace may be filled with coals, even to the upper part of 
the dome. If moreover ſome pieces of wood: be put into 
the aſh-hole, the conical canal fitted on to the funnel of the 
dome, and all the apertures of the furnace exactly cloſed, 
except the aſh-hole' and the chimney, the greateſt heat will 


tn then be excited that this furnace can produce. 
the The furnace now deſcribed may alſo be employed in ma- 
ſure ny other chymical operations. If the dome be laid aſide, an 
OMe alembic may very well be placed therein: but then the ſpace, 
4 Which will be left between the body of the alembic and the 
ove⸗ top of the upper part of the furnace, muſt be carefully filled 
op- up with Windſor- loam moiſtened; for without that precau- 
— don the heat will ſoon reach the very head, which ought to 
e kept as cool as poſſible, in order to promote the conden- 
f 2. ation of the vapours. On this occaſion therefore it will be 
end proper to leave no holes open in the fire - place, but the la- 
to 8 2 Cn teral 
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is required to be extremely active: it tapers gradually from 
its baſe upwards, and breaks off as if truncated at top, 


When the action of the fire is required to be exactly uni- 


with the furnace, between the neck of the retort and the cir- 


Let when the retort is to be expoſed to a moſt violent fire, 
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teral ones; of which alſo thoſe over · againſt the receiver muſt 
be ſtopped. . 3 

A pot, or broad brimmed earthen pan, may be placed 
over this furnace, and being ſo fitted to it as to eloſe the up- 
per part tbereof accurately, and filled with ſand, may ſerve 
for a ſand- heat to diſtil with. V | 
The bars deſigned to ſupport diſtilling veſſels being taken 
out, a crucible may ftand therein, and many operations be 

erformed that do not require the utmoſt violence of fire. 

n a word, this furnace is one of the moſt commodious that 
can be, and more extenſively uſeful than any other. 

The Melting furnace is defigned for applying the greateſt 
force of heat to the moſt fixed bodies, ſuch as metals and 
earths. It is never employed in diſtilling: it is of no uſe 
but for calcination and fuſion; and conſequently need nat 
admit any veſſels but crucibles. 

*The aſh-hole of this furnace differs from that of the re- 
yerberating furnace only in this, that it muſt be higher, in 
order to raiſe the fire-place to a level with the artiſt's hand; 
becauſe in that all the operations of this furnace are perform- 
ed. The aſh-hole therefore muſt be about three feet high! 


and this heighth procures it moreover the advantage of x 


good draught of air. For the fame reaſon, and in conſe 
uence of the principles we laid down, it ſhould be fo built 
that its width leſſening inſenſibly from the bottom to the top, 
it may be narrower Where it opens into the fire-place than 
any where belo c. 1 
Tbe aſh-hole is terminated at its upper end, like that of 
the reverberating furnace, by a grate, which ſerves for the 
bottom of the fire- place, and ought to be very ſubſtantia, 
that it may reſiſt the yiolence of the fire, The inſide of this 
furnace is commonly an elliptic curve; becauſe it is demon: 
ſtrated by mathematicians that ſurfaces having that curvature 
reflect the rays of the ſun, or of fire, in ſuch a manner 
that meeting in a point, or a line, they produce there a 10: 
lent heat. But, to anſwer this purpoſe, thoſe ſurfaces mull 
be finely poliſhed; an advantage hardly procurable to the in: 
ternal Pirkice of this furnace, which can be made of nothils 
but earth: beſides, if it were poſſible to give it a poliſh 
the violent action of the fire that muſt be employed in thi 
furnace would preſently deſtroy it. Yet the 5 figule P 
mult not be entirely diſregarded : for, if care be taken i F 
keep the internal ſurface of the furnace as ſmooth as poſſible 
it will certainly reflect the heat pretty ſtrongly, and colle®" 
about the center. ee od The 


* . 
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The fire · place of this furnace ought to laws ai aper- 
tures. FRY es a Cn 
the aſh-bole. _ OED | 
introduced coals, . crucibles, and tongs for managing them: 
this aperture ſhould be made to ſhut exactly with a plate of 
iron, having its inſide coated with earth, and turning on two 
| hinges fixed to the furnace. yo | 
Thirdly, over this door a hole ſlanting downwards, to- 
wards the place where the crucible is to ſtand. The uſe of 


the condition of the matters contained in his crucible with» 
out opening the door of the fire-place : this hole ſhould be 
made to open and ſhut eaſily, by means of a ſtopple of 
earth. | | a MT 

Fourthly, a circular aperture of about three inches wide in 


ally lefſen and terminate, like that of the dome of the rever- 
berating furnace, in a ſhort conical funnel of about three 


ſeribed, which is applied when the activity of the fire is to 
be increaſed. 7 
When this furnace is to be uſed, and a crucible to b 
placed in it, care muſt be taken to ſet on the grate a cake 
of baked earth, ſomewhat broader than the foot of the cru- 
cible. The uſe of this ſtand is to ſupport the crucible, and 
raiſe it above the grate, for which purpoſe it ſhould be two 
inches thick. Were it not for this precaution the bottam of 
the crucible, . which would ſtand immediately on the grate, 
could never be thoroughly heated, becauſe it would be al- 
ways expoſed to the ſtream of cold air which enters by the 
aſh-hole. Care ſhould alſo be taken to heat this earthen 
bottom red-hot before it be placed in the furnace, in order ta 
iree it from any humidity, which. might otherwiſe happen to 
be driven againſt the crucible during the operation, and oc- 
caſion its breaking. ee ee 5 
We amitted to take notice, in ſpeaking of the aſh- hole, 
that, beſides its door, it ſhould have about the middle of its 
eighth a ſmall hole, capable of receiving the noſel of a good 
perpetual bellows, which is to be introduced into it and 
vorked, after the door is exactly ſhut, when it is thought 
{oper to excite, the activity of the fire to the utmoſt vio- 


ence, 
The 
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Secondly, a door in its fore-fide, through which may be 


this hole is to give the operator an opportunity of examining 


the upper part or vault of the furnace, which ſhould gradu- 


inches long, and fitted to enter the conical pipe before de- 
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The Forge is only a maſs of bricks of about three feet 


| high, along whoſe upper ſurface is directed the noſe or pipe 
of a pair of large perpetual bellows, ſo placed that the ope. 
rator may eaſily blow the fire with one hand. The coals are 
laid on the hearth of the forge near the noſe of the bellows; 
they are confined, if neceſſary, to prevent their being cart. 
ed away by the wind of the bellows, within a ſpace incloſed 
by bricks; and then by pulling the bellows the fire is conti. 
nually kept up in its greateſt activity. The forge is of uſe 
| when there is occaſion to apply a great degree of heat ſud. 
denly to any ſubſtance, or when it is neceſſary that the ope- 
rator be at liberty to handle frequently the matters which he 
propoſes to fuſe or calcine. ED 0 EF” 
The Cupelling furnace is that in which gold and ſilver are 
purified, by the means of Head, from all alloy of other me. 
tallic ſubſtances. This furnace muſt give a heat ſtrong e- 
nough to vitrify lead, and therewith all the alloy which the 
perfect metals may contain. This furnace is to be built in 
the following manner. | 
Firſt, of thick iron plates, or of feme ſuch compoſition of 
earth as we recommended for the conſtruction of furnaces, 


muſt be formed a hollow quadrandgular priſm, whoſe ſides | 


may be about a foot broad, and from ten to eleven inches high; 
and extending from thence upwards may converge towards 
the top, ſo as to form a pyramid truncated at the heighth of 
ſeven or eight inches, and terminated by an aperture of the 
width of ſeven or eight inches every way. The lower pan 
of the priſm is terminated, and clofed, by a plate of the fame 

materials of which the furnace is conſtructed. 25 
Secondly, in the fore- ſide or front of this priſm there is 
an opening of three or four inches in heighth, by five or fir 
inches in breadth ; this opening, which ſhould be very near 
the bottom, is the door of the aſh-hole. Immediately ove 
this opening is placed an iron grate, the bars of which are 
quadrangular priſms of half an inch ſquare, laid parallel to 
each other, and about eight or nine inches aſunder, and 6 
diſpoſed that two of their angles are laterally oppoſite, the 
two others looking one directly upwards and the other down 
wards." As in this ſituation the bars of the grate preſent t 
the fire-place very oblique ſurfaces, the aſhes and very {mall 
coals do not accumulate between them, or hinder the free 
entrance of the air from the aſh-hole. This grate terminate 
the aſh-hole at its upper part, and ſerves for the bottom © 
the fire · place. | 
| Thirdly 
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Thirdly, three inches, or three and a half, above the grate, 
there is in the fore · ſide of the furnace another opening, ter- 
minated by an arch for its upper part, which conſequently 
has the figure of a ſemi- circle: it ought to be four inches 
wide at bottom, and three inches and an half high at its 
middle. This opening is the door of the fire-place; yet it 
is not intended for the ſame uſes as the door of the fire- place 
in other furnaces: the purpoſe for which it is actually deſtin- 
ed ſhall be explained when we come to ſhew how the furs 
nace is to be uſed. An inch above the door of the fire - place, 
ſtill in the fore-ſide of the furnace, are two holes of about 
an inch diameter, and at the diſtance of three inches and a 
half from each other, to which anſwer two other holes of the 
ſame ſize, made in the hinder part, directly oppoſite to theſe. 
There is, moreover, a fifth hole of the ſame width about an 
inch above the door of the fire- place. The deſign of all theſe 
holes ſhall be explained when we deſcribe the manner in 
which theſe furnaces are to be uſed. 5 0 

Fourthly, the fore- part of the furnace is bound by three 
iron braces, one of which is fixed juſt below the door of the 
aſh- hole; the ſecond occupies the whole ſpace between the 
aſh-hole door and the door of the fire- place, and has two 
boles in it, anſwering to thoſe which we directed to be made 
in the furnace itſelf about this place; and the third is placed 
immediately over the door of the fire - place. Theſe braces 
muſt extend from one corner of the front of the furnace to 
the other, and be faſtened thereto with iron pins, in ſuch a 
manner that their ſides next to the doors may not lie quite 
cloſe to the body of the furnace, but form a kind of grooves 
for the iron plates to ſlide in, that are deſigned to ſhut the 
vo doors of the furnace when it is neceſſary. Each of theſe 
ron plates ſhould have a handle, by which it may be conve- 
ently moved; and to each door there ſhould be two plates, 
which meeting each other, and joining exactly in the middle 
t the door-place, may ſhut it very cloſe. Each of the two 
ates belonging to the door of the fire-place ought to have 
i hole in its upper part; one of theſe holes ſhould be a flit - 
I about two lines wide, and half an inch long ; the other 
nay be a ſemi-circular opening of one inch in heighth and 
o in breadth. 'Theſe holes ſhould be placed ſo that neither 
them may open into the fire - place when the two plates are 
bined together in the middle of the door to ſhut it cloſe. 

Fiſthly, to terminate the furnace above, there muſt be a 
amid formed of the ſame materials with the furnace, hol- 
v quadrangular, three inches high on a baſe of ſeven 

. | inches, 


both ends. One of theſe is almoſt entirely cloſed, except 


ed, and then well: baked, is fit for uſe. 


the upper opening, and ſet upon two iron bars, introduced 
through the holes made for that purpoſe below the door dt 


the fire-place in ſuch a manner that its open end ſhall ſtand 


may be joined to it with lute. Then the cupels are rangel 


phlogiſton; or elſe the glaſs of lead, which ought to # 
' netrate and paſs through the cupels, would be render 
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inches, which baſe muſt exactly fit the upper opening of tbe 
furnace: the top of this pyramidal cover muſt end in a tube 
of three inches in diameter and two in heighth, which muſt 
be almoſt cylindrical, and yet a little inclining to the conical 
form. 'This tube ſerves, as in the furnaces already deſcrib. 
ed, to carry the conical funnel, which is fitted to the upper 
part when a fire of extraordinary activity is wants. 
The furnace thus conſtructed is fit to ſerve all the purpoſes 
for which it is deſigned: yet before it can be uſed another 
piece muſt be provided, which, though it does not properly 
belong to the furnace, is nevertheleſs neceſſary in all the o-. 
perations performed by it; and that 1s a piece contrived to 
contain the cupels, or other veſſels which are to be expoſed 
to the fire in this furnace. It is called a Muffle, and is made 
in the following manner. 

On an oblong ſquare, of four inches in breadth, and fi 
or ſeven in length, a concave ſemi-cylinder is erected, in the 
form of a vault, which makes a ſemi-circular canal, open at 


that near the bottom two ſmall ſemi- circular holes are leſt. 
In each of its ſides likewiſe two ſuch holes are made, and the 
other end is left quite open. 5 

' >The Muffle is intended to bear and communicate the fier- 
ceſt heat; and therefore it muſt be made thin, and of an 
earth that will reſiſt the violence of fire, ſuch as that d 
which crucibles are made. The Muffle being thus conſtrud- 


When it is to be. uſed it muſt be put into the furnace h 


the fire - place. The Muffle muſt be placed on theſe bars 1 
next to, and directly againſt the door of the fire-place, and 


in it, and the furnace is filled up, to the heighth of two d 
three inches above the Muffle, with fmall coals not bigge 
than a walnut, to the end that they may lie cloſe round it 
Muffle, and procure it an equal heat on every ſide. The 
chief uſe of the Muffle is to prevent the coals and aſhes 
from falling into the cupels, which would be ver) PF 
judicial to the operations carrying on in them: for 
ead would not vitrify as it ought, becauſe the imm“ 
diate contact of the .coals woujd continually reſtore ” 


incapab' 


I * N 22 4 N 
/ - 


incapable of 10 doing ; becauſe the aſhes mixing therewith 
vould give it ſuch a conſiſtence and tenacity as would deſtroy 
that property, or at leaſt conſiderably leſſen it. The open- 
ings, therefore, which are left in the lower part of the Muf- 
fe, ſhould not be fo high as to admit coals or aſhes to get 
into the cnpels; the uſe of them is to procure an eaſier paſ- 
fage for the heat and the air to thoſe veſſels. The Muffle is 
left quite open in its fore - part, that the operator may be at 
liberty to examine what paſſes in the cupels, to ſtir their con- 
tents, to remove them from one place to another, to convey 
new matters into them, &c. and alſo to promote the free ac- 
ceſs of the air, which muſt concur with the fire towards the 
eraporation neceſſary ro the vatrification of lead; which air, 
if freſh were not often enough admitted, would be incapable 
of producing that effect; becauſe it would ſoon be loaded 
with ſuch a quantity of vapours that it could not take up any 
more. | 7 | 5535 
The government of the fire in this furnace is founded on 
the general principles above laid down for all furnaces. Yet 
38 there are ſome little differences, and as it is very eſſential 
to the ſucceſs of the operations for which this furnace is in- 
tended, that the artiſt ſhould be abſolutely maſter of his de - 
gree of heat, we ſhall in few words ſhew how that may be 
raiſed or lowered. TOY: og e 
When the furnace is filled with coals and kindled, if the 
door of the aſh-hole be ſet wide open, and that of the fire- 
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place ſhut very cloſe, the force of the fire is increaſed ; and | 

ce by ih moreover, the pyramidal cover be put on the top, and 
duced - conical funnel added to it, the fire wall become ſtill more | 
or of erce. 5 f N | > wp el | 


Seeing the matters contained in this furnace are encom- 
ſtanl paſſed with fire on all ſides, except in the fore · part oppoſite 
, anl to the door of the fire-place, and as there are occaſions 
rangel which require that the force of the fire ſhould be applied 
ol to this part alſo, an iron box, of the ſhape and ſize of the 
bigge door, bath been contrived to anfwer that purpoſe. 'This box 
is filled with lighted coals, and applied immediately to the 
door. place, by which means the heat there is confiderably 
*Uugmented. This help may be made uſe of at the beginning 
of the operation, in order to accelerate it, and bring the 
beat ſooner to the. deſired degree; or in caſe a very fierce 
heat be required; or at a time when the air being hot and 
molt will not make the fire burn with the necefiary vi- 
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The heat may be leſſened by removing the iron box, and 
ſhutting the door of the fire- place quite cloſe. It may be 
ſtill further and gradually diminiſhed, by taking off the co- 
nical funnel from the top; by ſhutting the door of the fire. 
place with one of its plates only, that which has the leaf, 
or that which has the greateſt aperture in it; by taking of 
the pyramidal cover; by ſhutting the aſh-hole door wholly 
or in part; and, laſtly, by ſetting the door of the fire-place 
wide open: but, in this laſt caſe, the cold air penetrates in- 
to the cavity of the Muffle, and refrigerates the cupels more 


than is almoſt ever neceſſary. If it be obſerved, during the 


operation, that the Muffle grows cold in any particular par, 
it is a ſign there is a vacuity left by the coals in that place: 
in this caſe an iron wire muſt be thruſt into the furnace, 


through the hole which is over the door of the fire-place, and 


the coals ſtirred therewith, fo as to make them fall into their 
places and fill up the vacant interſtices. 5 

It is proper to obſerve, that, beſides what has been ſaid 
concerning the ways of increaſing the activity of the fire in 
the cupelling furnace, ſeveral other cauſes alſo may concur 
to procure to the matters contained in the Muffle a greater 


degree of heat: for example, the ſmaller the Muffle is, the 


wider and more numerous the holes in it are; the nearer to 
its bottom, or further end, the cupels are placed, the more 
will the matters therein contained be affected with heat. 

Beſides the aperatians to be performed by the cupel, this 
furnace is very uſeful, and even neeeſſary, for many chymi: 
cal experiments; ſuch, for inſtance, as thoſe relating to fun- 
dry vitrifications and enamelling. As it is pretty low, the 
beſt way is to place it, when it is to be uſed, on a baſe of 
brick-work that may raiſe it rg a level with the operators 
hand. „ e WE 1995 

A Lamp-furnace is exceeding uſeful for all operations that 
require only a moderate, but lofſg-continued, degree of heat. 
The furnace for working with a lamp-heat is very ſimple: it 
conſiſts only of a hollow cylinder, from fifteen to eighteen 
inches high, and five or fix in diameter, having at its bottom 
an aperture large enough for a lamp to be introduced and 


withdrawn with eaſe. The lamp muſt have three or four 


wicks, to the end that by lighting more or fewer of them 2 
greater or leſs degree of heat may be produced. The body 

of the furnace muſt moreover have ſeveral ſmall holes in it, 

in order to ſupply the flame of the lamp with air enough u 

keep it alive. | | 5 

On the top of this furnace ſtands a baſon five or ſix 5 

4 OLE | | | | ; ch 


-, 


zs a ſort of reverberatory, which ſerves to confine the heat 
and direct it towards the body of the retort; for it is uſed * 
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deep, which ought to fill the cavity of the cylinder exactly, 

and to be ſupported at its circumference by a rim which may 
entirely cover and cloſe the furnace: the uſe of this baſon is 
do contain the ſand through which the lamp-heat is uſually 
W conveyed. | %%% a ago: 
g Beſides this, there muſt be a kind of cover or dome made 
of che ſame material with the furnace, and of the ſame dia- 
meter with the ſand- bath, without any other opening than a 
hole, nearly circular, cut in its lower extremity. This dome 


only when ſomething is to be diſtilled in a veſſel of this fa- 
ion; and then the hole at its bottom ſerves for a paſſage to 
e neck of the retort. This dome ſhould have an ear or 
handle, for the conveniency of putting it on and taking it off 
with eaſe. | e | Ig | 


Of Lutes. 


CaYMICAL veſſels, eſpecially ſuch as are made of glaſs; 
and the earthen veſſels commonly called ſtone-ware, are ver 
ſubject to break when expoſed to ſudden heat or cold: whence . 
it comes, that they often crack when they begin to heat, and 
alſo when being very hot they happen to be cooled, either by 
freſh coals thrown into the furnace, or by the acceſs of cold 
air. There is no way to prevent the former of theſe acci- 
Wy dents, but by taking the pains to warm your veſſel very flow-, 
h. and by almoſt inſenſible degrees. The ſecond may be a> 
voided by coating the body of the veſſel with a paſte or lute, 
1 being dried will defend it againſt the attacks of 
cold. FN Ts vi 185 1 
be fitteſt ſtuff for coating veſſels is a compoſition of fat 
Wy carth, Windſor-loam, fine ſand, filings of iron, or powder- . 
edi glaſs, and chopped cow's hair, mixed and made into a 
bpaſte with water. This lute ſerves alſo to defend glaſs. veſ- 
W'ls againſt the violence of the fire, and to prevent their 
velting eaſily. „„ L . 
I In almoſt all diſtillations it is of great conſequence, as hath 
en faid, that the neck of the diſtilling veſſel be exactly 
eied with that of the receiver into which it is introduced, 
oder to prevent the vapours from eſcaping into the air 
: = ” being loſt : and this junction is effected by means of 
few flips of paper applied round the neck of the veſſels 
with common ſize will be ſufficient to keep in ſuch vapours 
aqueous, or not very ſpirituous. N 
| ®'2 _— 
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fat liguors. This lute is compoſed of a very fine eretaceous 
of the drying oil of lint - ſeed, and a vaynith made of amba 


White of an egg. 


pours, when the receiver 


the vapours commonly tuſh out with rapidity, and 2 co 
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406 the vapours are more acrid, or more ſpitituous, recouk 
may be had to ſlips of bladder long ſteeped in water, which 


containing a ſort of natural glue, elofe the junctures of the 


veſſels very well. e 207 ale: 

If it be required to confine vapours of a ſtill more pene. 
trating nature, it wilÞ be proper to employ a lute that quick. 
ly grows very hard; particularly a paſte made with quick. 
lime and any fort of jelly, whether vegetable or animal; 
ſuch as . of an egg, ſtiff ſizes, c. This is an ex. 


cellent Jutey and not eably penetrated. It is alſo. uſed to fi 
any cracks or fractures that happen to glaſs veſſels. Bat it i 


not capable of reſiſting the vapours of mineral acid ſpirits, 
eſpecially when they are ſtrong and ſmoking ; for that pur. 
poſe it is neceſſary to incorporate the other ingredients tho. 


roughly with fat earth ſoftened with water; and even then it 


frequently happens that this Jute 'is penetrated by acid va- 


. pours, eſpecially thoſe of the ſpirit of ſalt, which of all other 


are confined with the greateſt difficulty. 
In ſuch caſes its place may be ſupplied with another, which 


is ealled Fat Lute, becauſe it ie actually worked vp wit 


earth, called tobacco-pipe clay, maiſtened with equal part | 


and gum copal. It muſt have the conſiſtence of a ſtiff palte 
When the joints of the veſſels are cloſed up with this Jute, 
they may, for greater ſecurity, be covered over witk flips d 
linen ſmeared with the lute: made of quick-lime and the 


Chymical veſſels are hable to be broken in an operation 
by other cauſes beſides the ſudden application of heat or cold. 
It frequently happens, that the vapours of the matters expoſed 
to the action of fire ruſh out with fuch impetuoſity, and arc 
ſo elaſtic, that, finding no paſſage through the lute with 
which the joints of the veſſels are clofed, they burſt the vellds 
themſelves, ſometimes with expleſon and danger to the ope- 
rater. | 55 . | 

| To prevent this inconvenience, it is neceſſary that in ei- 
ry receiver there be a ſmall bole, which being ſtopped on!f 
with a little lute may eaſily be opened and ſhut again a5 * 
caſion requires. It ſerves for 2 vent-hole to let out the u. 
ins to be too much crowd 
with them. Notbing but practice can teach the artiſt ven 
it is requiſite to open this vent. If he hits the proper ume, 


6 | 3 FRY | again 
derable hifling noiſe ; * vent ſhould be * a 7 


as ſoon as the hiſſing begins to grow faint. The lute em- 
ployed to ſtop this ſmall hole ought always to be kept ſo duc- 
tile, that, by taking the figure of the hole exaClly, it may 
entirely ſtop it. Beſides, if it ſhould harden upon the glaſs, 
it would ſtick ſo faſt that it would be very difficult to remove 
it without breaking the veſſel. This danger is eaſily avoided 
| by making uſe of the fat lute, which continues plant for a 
long time, when it is not expoſed to an exceſſive heat. 
This way of ſtopping the vent-hole of the receiver has 
yet another advantage: for if the hole be of a proper width, 
as à line and half, or two lines, in diameter, then, when the 
vapours are accumulated in too great a quantity, and begin 
to make a great effort againſt the ſides of the receiver, they 
puſh up the ſtopple, force it out, and make their way through 
the vent- hole: ſo that, by this means, the breaking of the 


muſt be taken that the vapours be not ſuffered to eſcape in 
this manner, except when abſolute neceſſity requires it; for 
it is generally the very ſtrongeſt and moſt ſubtile part of a 
liquor which is thus diſſipated and loſt. 

Heat being the chief cauſe that puts the elaſticity of the 
vapours in action, and prevents their condenſing into a li- 
quor, it is of great conſequence in diſtillation that the re- 
ceiyer be kept as cool as poſſible. With this view a thick 


the furnace, to intercept the heat of the latter, and prevent 
ts reaching the former. As the vapours themſelves riſe ve- 
ry hot from the diſtilling veſſel, they ſoon communicate their 


which they ſtrike firſt. For this reaſon it is proper that linen 
| Cloths, dipt in very cold water, be laid over the receiver, 

and frequently ſhifted. By this means the vapours will be 
conſiderably cooled, their elaſticity weakened, and their con- 
denſation promoted. 

By what hath been ſaid in this firſt part, concerning the 
properties of the principal agents in Chymiſtry, the conſtruc- 
tion of the moſt neceſſary veſſels and furnaces, and the man- 
ner of ufing them, we are ſufficiently prepared for proceed- 
ing directly to the operations, without being obliged to make 
frequent and long ſtops, in order to give the neceſſary expla- 
nations on thoſe heads. | | 

Nevertheleſs, we ſhall take every proper occaſion to ex- 
tend the theory here laid down, and to improve it by the ad- 
dition of ſeveral particulars, which will find their places in 
our Treatiſe of Chymical Operations. 
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veſſels may always be certainly prevented. But great care 
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plank ſhould be placed between the receiver and the body of 


heat to the receiver, and eſpecially to its upper part, againſt 
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WHEREIN 


The Fundamental Operations are deſcribed, and il. 
luſtrated by Obſervations on each Proceſs. 
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8 the Elements of : the Theory of Chymiſtry, deliver 
ed in the former e were ee 
for the uſe of. — ſuppaſed to 

quinted with the art, they could not 

any thing more than fundamental pri 

conſtantly to lead from 'the fimple. to. the compound, from 
things known to things unknown: for which reaſon I could 
not therein obſerve the uſual order of Chymical Decompoli- 
ton, which ig. not ſuſceptible. of ſuch a method. I therefore 
ſuppoſed all the analyſes made, and bodies reduced to their 
ſimpleſt principles z to the end that, by obſerving the chief 
properties of thaſe primary. we might be enabled 

w trace them through, their ſeveral combinations, and to 

form ſome ſort of judgment à priori of the qualities of 

compaunds. as. may reſult from: their junctions. 
But this latter part is of a different nature. It is a dds 

4 Treatiſe, 4. to e manner of performing 

the prineipal tions Imiſtry; N 

which terve as. g 4-4 for regulating alf the reſt, and 

tal ! dera in 1 


\ 


= 


. 
1 


rns 


11 . "a4 
So a EE. Lal ERA ae ee ad. 


ar, 


bo San £ 


wits 


— 
a 


— 
— — — 


K > - 


S 2% — LIM — 
1 & of a 
2 I 4 2 — 
* — a. Wa * 1 


— + Sy boy — l 
. > — R mobs + F 
Wwe oe ben Pn + SS Wn . 
A aw Le — = 


— 


—— ew 


= 0 DIS 22 on — — * 
_—— ” 5 
———— —— — 
* p 4 = v5 
Fx 


5 _— 
= —— — * " 38 
n — — - . N 
8 * — 3 1 _ 
wy * 1 - wt þ * 428 —_ oy . 
— N * A 9 3 ©5725" thi "mY — 
5 I h — ere 
2 12 : f 4 * p 2 I" 
: — 2 em 8 £ 3-0 


Fo Ae 
5. ey 


_—_— 


R 
22 


n 
1 
340 
«EF 
1 1 
N 
. 7 
* U 
1 4Y 
n 
7 
0 


— 3 


* — 


* a < af — * 4 pe 4 5 2 
„ 
- - » 8 >= — % 


a — — 


— — 


* . 
rr 


x 


8 134 ELIMENTS ov THE ; ning, 


proper to be obſerved in giving an account of them: it th 
: dently coincides with that of the analyſis iefelf. 2 


Bur as all Bodies, wbief ale. che 6 apr 


. qninigral,ahE: vegerablegivand de : — 
thereof may naturally be divided into three 3 ſome 
difference may alſo ariſe from the 1 order in which 
thele three may be treated of. ” | „ 
As the og 5 albgned for 
rather than with another have never been thoroughly canyil. 
ſed, and may perhaps ſeem equally good when viewed i in a 
particular light, Chymieal writers differ in their opinions ol 
this point. For my part, without entering into a diſcuſſion 
% he, motives, which h termined others to follow 2 dil 
oder L ſhall o Gy ee the reaſons that led me to 
8 with the mineral kingdom, to examine the vegetable 
in the ſecond place, and to conclude with the animal. 
Pirfſt, then, -feeing vegetables draw their nöüriſhment fron 
minerals, and ated derive theirs from vegetables, the bo- 
dies which conſtitute theſe three kingdoms ſeem to be gene. 
rated the one by the other, in a manner that Toe mines their 
| natural rank, 
0 4 Secondly, this difpolftion „ prbcures us the e advantage d 
tracing the prineiples, from their ſburce in the mineral kin 
dom, down to the laſt combinations into which they 
| ack in entering; that is, into animal matters; and of ob 
rving the duescſe WMerzki8 tions'4 They' under go, in paſſing ou 
of bag kingdom'into another. Bad Of hene 
Thirdly and laſtiy, T look apple: analyſis öf mineral 
to pe the ealieſt of al; 'not'ojily becauſe they confiſt of fer: 
er princi es than ve getables t animals, 1 ut alfo beeauk 
almoſt all of them are capable of enduring the moſt violent 
ac Ren of fire, when that is neceſſary to their decompoſition 
without any Weonfidefable change or diminutien of theit 
ps 1 do Nm oe: of other eee we frequent) 
'Belides, I am not ſin * i this diſtribution of the three 
claffes of bodies, — Big are. the ſubjects of the chymiel 
atialyfis : as it is the moſt Natural, ir bas been adopted bf 
ſeveral authors, or rather by moſt who haye publiſhed Tre 
n of Chymi try. But there” is ſomething i peculiar”) m 
in the manner wherein 'I have we the analſßs d 
| pe 3 In the mineral kingdom, for inſtance,"vil 
be found à conßderable number of operations net to be mf 
Yi in 8 of LA „ the authors gap” 
a | pro 
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theed! pRaeTIO® Y on 5 Ar. "ny 
bably-eonfic — „erk = melee o 
to'the urpoſe of Elementary Books, us conſtitutꝰ 
ip, Fane arts 1 weng the! proceſſes for extract- 
ing faline and metallic ſab ances from the min als"contaltys 
ing them r. a: th nb ov Kd Song . 
Yer; if it de conſiders rang.” metals, and femi-mes 
tals are far owe being uced by nature in 4 ſtate of per! 
ſection, or in that "degree oBipurity! which they ate ch 
monly ſuppoſed to have when they are firſt treated of in 5 
Books of Chymiſtiy ; but chat; on the dontfüry, b- 
ſtances are originaliy ended ane beer and adülte- 
tated with mirtutes of heterogeneous matters, where wick 
they form comp UEĩdl minerals; Timgine "6 np be allowed; 
that the operations by Which theſe minerals are 2 6d; 
in order to extract the metals, ſemi- metals, and other ſim- 
pler ſubſtances, eſpecially aß they are founded om the moſt 
curious properties of theſe ſubſtanees, are ſo far from * 
uſeleſs or foreign to the purpoſes of an Elementary Trea 
tiſe, that . are; on nee Ae 
thereto. 5y't Jie r 16033. HIND TL * (#500139 
Alter 1 had made theſs reflections 1 che not help 
thinking that an analyſis of minerals, which ſhould” treat of 
ſaline and metallit ſubſtances, with 4 taking any notice of 
the manner in which their matrices muſt be analyſed, in or- 
der to extract them; would be no-leſs* defectivè than a trea- 
tiſe of the analyſis of vegetables, in which Oils, effential 
alts, fixed and volatile Alkalis, {ſhould be amply treated of; 
ithout ſaying one word of the manner of analyſing the 
plants from which theſe ſeveral ſubſtances are obtained; | I 
therefore' thought myſelf indeſpenſably obliged to deſoribe 
the manner of decompoſing ar Kerr ore or mineral, before T 
—— to treat of the fline or or metallic rr e ee 
t yields. dee e 4 
For — as ws Vitiolic Acid, With the, onda 
on of which I begin my Mineral Analyſis, is originally 
ntained in Vitriol, Sulphur, and Alum} and as theks ſab» 
ances again derive their origin from the ſulphureous and 
ruginous Pyrites, the firſt operations I deſeribe under this 
dead are the 'pfocefſes for decompoſing the Pyrites in order 
o extract its Vitriol, Sulphur, and Alam. I then proceed 
o the particular analyſis of each of theſe ſubſtances, with a 
ew to extract their Vitriolic Acid; and afterwards deliver, 
n their order, the other operations uſually performed on this 
Reid. Thus it appears; that this ſaline ſubſtanee bccaſiöns 


VVV the Pyrites, Vitriot, Sulphur, 
U 2 and 
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and Alum. The whole of the Treatiſe. on Minerals pry, 
I The operations by which we decompoſe ores and miners; 


are of two forts ; thoſe employed in working by tbe grey, 
and thoſe for trying in ſmall the yield of any ore. Theſe 
two manners of operating are ſometimes a little different, 
yet in the main they are | the ſame, becauſe they are 
— * on the ſame principles, and produce the fame ei. 
As my chief deſign was to deſcribe the operations thi 
may be conveniently performed in à laboratory, I have pre. 
ferred the proceſſes for ſmall aſſays: eſpecially as they at 
uſually performed with more care and accuracy than the oe. 
rations in great works: and here I muſt acknowledge, that | 
am obliged to M. Cramer's Docimaſia, or Art of Aſſaying, 
for all the operations of this kind in my analyſis of mineral, 
As M. Hellot's work on that ſubject did not appear till aker 
I had finiſhed this, M. Cramer's Dacimaſia, in which ſound 
Theory is joined with accurate practice, was the beſt book 
of the kind I could. at that time conſult. I therefore pre. 
| ferred it to all others; and as I have not quoted it in ny 
walylis of minerals, becauſe the quotations would have been | 
too frequent, let what I ſay here ſerve for a general quotz- 
tion. I have been careful to name, as often as occaſion re- 
quired, the other authors whoſe: proceſſes I have borrowed: 
it is a tribute juſtly due to thoſe who have communicated 
their diſcoveries to the public | 
Though I have told the reader that in my analyſis of mi. 
nerals he will find the procefles for extracting out of excl 
the ſaline or metallic ſubſtances contained in it, yet he mul 
not expect that this book will inſtruct him in all that is ne- 
cefſary he ſhould know to be able to determine, by an accu- 
rate aſſay, the contents of every mineral. My intention vu 
not to compoſe a Treatiſe of Aſſaying; and I have taken in 
no more than was abſolutely neceſſary to make the analyli 
of minerals perfectly underitood, and to render it as com- 
plete as it ought to be in an Elementary Treatiſe. I bait 
therefore 2 only the principal operations relatily 
thereto; the operations which are fundamental, and 
| which, as I ſaid beſore, are to ſerve as ſtandards for tit 
reſt, abſtracted from ſuch additional circumſtances 35 at. 
of -> "46 anni only to the Art of Aſſaying, propel} 
Calle „55 e | , 
Buch therefore as are deſirous of being fully inſtructed i 
that Art, muſt have recourſe to thoſe works which ** of 
e 
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— and particular 26 that publiſhed by 
2 a performance molt eſteemed by ſuch as are b 


kkiled in Chymiſtry, and rendered ſo complete by the nume · 


thor, that nothing better 2 kind can = withed for, I 
h it proper to give e notices in relation to my ana · 
— minerals; and ſhall now proceed to ſhew the-plan of 
my analyſes of vegetables and of animals. 5 „% ee 
| Secing all vegetable matters are ſuſceptible of fermenta- 
tion, and when analyſed after fermentation, yield principles 
different from thoſe we obtain from them before they are fer- 
mented, I have divided them into two claſſes; the former 
including vegetables in their natural ſtate, before they have 
undergone fermentation; and the latter thoſe only which 
have been fermented. This analyſis opens with the proceſ- 
ſes by which we extract from vegetables all the principles 
they will yield without the help of fire: and then follow the 
operations for decompoſing plants by degrees of heat, from 
the gentleſt to the moſt violent, both in cloſe veſſels, and in 
the open air. OG 1 

I have not made the ſame diviſion in the animal kingdom, 
becauſe the ſubſtances that compoſe it are ſuſceptible only of 
the laſt degree of fermentation, or putrefaction; and more- 
over the principles they yield, whether putrefied or unputre- 
fied, are the very ſame, and differ only with regard to their 
proportions, and the order in which they are extricated dur- 
ing the analyſis. | * | 

I begin this analyſis with an examination of the milk of 
animals that feed wholly on vegetables; becauſe, though 
this ſubſtance be elaborated in the body of the animal, and 
by that means brought nearer to the nature of animal mat- 
ters, yet it {till retains a great ſimilitude to the vegetables 
from which it derives its origin, and is a ſort of intermediate 
ſubſtance between the vegetable and animal. Then I proceed to 
the analyſis of animal matters properly ſo called, thoſe which 
actually make a part of the animal body. I next examine 
the excrementitious ſubſtances, that are thrown out of the 
animal body as ſuperfluous and uſeleſs. And then I con- 
clude this latter part with operations on the Volatile Alkali ; 
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lition of animal matters. - 

Though, in the general view here given of the order ob- 
ſerved in this Treatiſe of Practical Chymiſtry, I have men- 
uoned only ſuch proceſſes as ſerve for analyſing bodies, yet 1 
have alſo inſerted ſome other operations of different _ 
| The 


rous and valuable ohſervations and diſcoveries of the Au- 


a faline ſubſtance of principal conſideration in the decompo- 
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The book would be very defective if it contained no more: 
for the deſign of. Chymiſtry is not only to analyſe; the mix 
produced by nature, in order to. obtain the ſimpleſt ſubſtan. 
ces of which they are compoſed, but moreover to diſcover 
by ſundry experiments the properties of thoſe elementar 
principles, and to recombine them in various manners, 
either with each other, or with different bodies, ſo as to re- 
produce the original mixts with all their properties, or even 
form new compounds which never exiſted in nature. In 
this book therefore the reader will find proceſſes for combin. 
ing and recompounding, as well as for reſolving and decom- 
poſing bodics. I have placed them next to the proceſſes for 
decompoſition, taking all poſſible care not to interrupt theit 
order, or break the connection between them. 
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SECTION I. 


Operations performed on Saline Mineral $ ubRances. 
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Of the ViTRIOLIC ACID. 
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PROCESS E 
To extract Vitriol from the Pyrites. - 


— 


AK E any quantity you pleaſe of Iron Pyrites; leave 
them for ſome time expoſed to the air: they will 
crack, ſplit, loſe their brightneſs, and fall into pow- 

der. Put this powder into a glaſs cucurbit, and pour upon 
t twice its weight of hot water; ſtir the whole with a ſtick, 
and the liquor will grow turbid. Pour it, while it 1s yet 
warm, into a glaſs funnel lined with brown filtering paper; 
and baving placed your funnel over another glaſs cucurbit, 


Þ\ 


powdered, Pyrites, filter as before, and ſo go on, every time 
leſſening the quantity of water, till that which comes off the 
Mmies appears to have no aſtringent vitriolic taſte. 
ut all theſe waters together into a glaſs veſſel that widens 
upwards; ſet it on a ſand bath, and heat the liquor till a 
conliderable ſmoke ariſes ; but take care not to make it boil. 
ontinue the ſame degree of fire till the ſurface of the liquor 


begins 


% 
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let the liquor drain into it. Pour more hot water on the 
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a quantity of cryſtals, of a green colour and a rhomboidal fi. 
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occaſion, therefore, the ſulphur is decompoſed ; its infam- 
| the iron, and a Vitriol ariſes from that conjunction. 
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begins to look dim, as if ſome duſt had fallen inte it; then 
ceaſe evaporating, and remove the veſſel into a cool place: 
in the ſpace of four and twenty hours will be formed therein 


gure: theſe are Vitriol of Mars, or Copperas. . Decant the 
remaining liquor; add "thereto twice its weight of water; 
filter, evaporate, and cryſtallize as before; repeat theſe ope. 
rations till the liquor will yield no more cryſtals, and keep 
by themſelves the cryſtals obtained at each cryſtallization, 


A 0 Irrr rr rr uo 
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TRE Pyrites are minerals which, by their weight and 
ſhining colours, frequently impoſe on ſuch as are not wel 


acquainted with ores. At firſt ſight they may be taken for 
very rich ones; and yet they conſiſt only of a fmall quantity 
of metal combined with much ſulphur or arſenic, and ſome- 
times with both. APES "00 ; 
They ſtrike fire with a ſteel as flints do, and emit a ſil- 0 
phureous ſmell: fo that they may be known by this extem- b 
poraneous proof. The metal moſt commonly and moſt - 
bundantly found in the Pyrites is iron; the quantity wheredt 
ſometimes equals, or even exceeds, that of the ſulphur. Be. . 
ſides metallic and ſulphureous matters, the Pyrites contain 5 
alfo ſome unmetallic earth. | 0 
There are ſeveral ſores of Pyrites: ſome of them contain 4 
only iron and arſenic. They have not all the property of W 
effloreſcing ſpontaneouſly in the air, and turning into vitriol: 
none do ſo but ſuch as conſiſt only of iron and ſulphur, « v 
at leaſt contain but a very ſmall portion af copper, or of 2 b. 
ſenic: and even amongſt thoſe that are compoſed of iron and pl 
ſulphur alone, there are ſome that will continue for years to- F 
gether expoſed to the air without ſhooting, and indeed with fr 
out ſuffering the leaſt fenfible alteration: M 


The eifloreſcence of the Iron Pyrites, and the changes the) 
undergo, are phenomena well worth our notice. They de. 
pend on tbe ſingluar property which iron poſſeſſes of decon 
poſing ſulphur by the help of moiſture. If very fine ion 
filings be accurately mingled with flowers of ſulphur, thi 
mixture, being moiſtened with water, grows very hot, ſw 
up, emits ſulphureous vapours, and even takes fire; wit 
remains is found converted into Vitriol of Mars. On i 


mable part is diſſipated or conſumed; its acid combines will 
This 


ST . 


\ 


 - This is the very caſe with the Pyrites that conſiſt only of 
iron and ſulphur ; yet ſome of them, as we ſaid before, do 
not efloreſce ſpontaneouſly and turn to Vitriol. The reaſon 

obably is, that, in fuch minerals, the particles of iron and 
falpbur are not intimately mixed together, but ſeparated by 
ſome earthy particles. | | IE 


: 


muſt be for ſome time expofed to the action of fire, which, 
by conſuming part of their fulphur, and rendering their tex- 
ture leſs compact, makes way for the air and moiſture, to 
which they muſt be afterwards expoſed, to penetrate their 
ſubſtance, and produce in them the changes with which thoſe 
others are affected that germinate ſpontaneouſly. 

The Pyrites which contain copper and arſenic, and for 
that reaſon do not effloreſce, muſt likewiſe undergo the action 
of fire; which, befides the effects it produces on Pyrites that 
conſiſt of iron and ſulphur only, diſſipates alſo the preateſt 
part of the arſenic. "Theſe Pyrites being firſt roaſted, and 
then expoſed to the air for a year or two, do alſo yield Vi- 
trio]; but then it is not a pure Vitriol of Iron, but is com- 
bined with a portion of blue Vitriol, the baſis of which is 
Copper. n | | 

Sometimes alſo there is Alum in the vitriolic waters drawn 
off the Pyrites. It was on account of this mixture of differ- 
ent ſalts that we recommended the keeping apart the cryſtals 
obtained from each different cryſtallization : for by this 
means they may be examined ſeparately, and the fpecies to 
which they belong diſcovered. | 

When Vitriol of Iron is adulterated with a mixture ef the 
Vitriol of Copper only, it is eaſy to purify it and bring it to 
| be entirely martial, by diffolving it in water, and ſetting 
plates of iron in the ſolution : for iron having a greater afh- 
nity than copper with the vitriolic acid, ſeparates the latter 
5 it, and aſſuming its place produces à pure Vitriol of 

lars. | 

In large works for extracting Vitriol from the Pyrites they 
proceed thus. They collect a great quantity of Pyrites on a 
piece of ground expoſed to the air, and pile them up in 
heaps of about three feet high. There they leave them ex- 


together; taking care to turn them every ſix months, in or- 
der to facilitate the effloreſcenee of thoſe which at firſt lay un- 
dermoſt. The rain- water which has waſhed thoſe Pyrites is 
conveyed by proper channels into a ciſtern; and when a ſufe 
licient quantity thereof is gathered, they evaporate it — . 

7] pellicle 
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In order to procure Vitriol from Pyrites of this kind, they 


poled to the action of the air, ſun, and rain, for three years 
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pellicle in large leaden boilers, having firſt put into it a quan. 
tity of iron, ſome part of which is diſſolved by the liquor, 
becauſe it contains a vitriolic acid that is not fully ſaturated 
therewith, When it is ſufficiently evaporated, they dray it 
off into large leaden or, wooden coolers, and there leave it to 
ſhoot into cryſtals. In theſe laſt veſſels ſeveral ſticks are pla. 
ced, croſſing each other in all manner of directions, in order 
to multiply the ſurfaces on which the cryſtals may faſten, 
The Pyrites are not the only minerals from which Vitriol 
may be procured. All the ores of iron and copper that con. 
tain ſulphur may alſo be made to yield green or blue Vitriol, 
according to the narure of each, by torrefying them, and 
leaving them long expoſed to the air : but this uſe is ſeldom 
made of them, as there is more profit to be got by extracting 
the metals they contain. Beſides, it is eaſier to obtain Vi- 
triol from the Pyrites than from thoſe other mineral ſub- 
{tances. - 1 ö 


3 ** 
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PROCESS U. 


To extract Sulphur from the Pyrites, and other fulphurenu 
| Minerals. ; . 


E DU CE. to a coarſe powder any quantity of yellov 
Pyrites, or other Mineral containing Sulphur. Put 
this powder into an earthen or glaſs retort, having a long 
wide neck, and fo large a body that the matter may fill but 
two thirds of it. Set the retort in a ſand-bath fixed over a 
reverberating furnace: fit to it a receiver half full of water, 
and ſo placed that the noſe of the retort may be about an 
inch under the water: give a gradual fire, taking care you 
do not make it fo ſtrong as to melt the matter. Keep the 
retort moderately red for one hour, or an hour and half, and 
then let the veſſels cool. | 
Almoſt all the Sulphur ſeparated by this operation from 
its matrix will be found at the extremity of the neck of tit 
retort, being fixed there by the water. You may get it out 
either by melting it with ſuch a gentle heat as will not ſet it 
on fire, or by breaking the neck of the retort. 


OBSERVATIONS. 


Ox all minerals the Pyrites contain the moſt Sulpuri 
thoſe eſpecially which have the colour of fine braſs, a regu 
| | old, 
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form, ſuch as round, cubical, hexagonal, and being broken 
preſent a number of. ſhining needles, all radiating, as it 
| were, from a center. Ii 

A very moderate heat is ſufficient to ſeparate the Sulphur 
they contain. We directed that the retort employed ſhould 
have a long and wide neck, with a view to procure a free 
paſſage for the Sulphur :- the water ſet in the receiver detains 
the Sulphur, fixes it, and prevents it from flying off; ſo that 
it is unneceſſary to cloſe the joints of the veſſels. But it is 


, proper to take notice, that whenever you ule an apparatus for 
d diſtilling, which requires the beak of the retort to be under 
n water, it is of very great conſequence that the fire be con- 


ſtantly ſo regulated, that the retort may not cool in the leaſt 
for, in that caſe, as the rarefied air contained therein would 
be condenſed, the water in the receiver would rife into the 
| retort and break it. g e 
If in diſtilling Sulphur, according to the preſent proceſs, 
the matter contained in the retort ſhould happen to melt, the 
operation would be thereby conſiderably protracted, and it 
would require a great deal more time to extract all the Sul- 
phur; becauſe all evaporation is from the ſurface only, and 
the matter, while it remains in a coarſe powder, preſents a 
much more extenſive ſurface than when it is melted. 


but Any quantity of liquor, ſet to diſtil in its fluid ſtate, will 
ne take much more time to riſe in yapours, and paſs from the 
but retort into the receiver, than if it be incorporated with ſome 
11 ſolid body reduced to minute parts, ſo that the whole ſhall 
ten make a moiſt powder; and this though the very ſame degree 
a of fire be applied in both caſes. Bi e ee eee 
you if the matter from which it is propoſed to extract Sulphur 
the be ſuch as will melt with the degree of fire neceſſary to this 


but faintly red, it muſt be mixed with ſome ſubſtance that is 
not ſo fuſible. Very pure coarſe ſand, or clean gravel, may be 
the uled with ſucceſs; but abſorbent earths are altogether impro- 
out - tor this purpoſe, becauſe they will unite with the Sul- 
The ſulphureous minerals which are moſt apt to fuſe are 


ores are alſo very fuſible. 

The Pyrites are by this operatibn deprived of almoſt all 
the Sulphur they contain; and conſequently little is left be- 
hind, but the particles of iron and copper, together with a 


X 2 pPauarate 


This remark holds with regard to all other diſtillations, 


operation; that is, with a heat which will make the retort 


the cupreous Pyrites, or yellow copper ores: common lead 


Portion of unmetallic earth, which we ſhall ſhew how to ſe- 
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pes from theſe metals, when we come to treat of them, 
ſay that by this operation the Pyrites are deprived of almoſt 
all, and not entirely of all their Sulphur, becauſe, this ſepa- 
ration being made in cloſe veſſels only, there always remains 
a certain quantity of Sulphur, which adberes ſo obſtinately 
to the metals, that it would be almeſt impoſſible to get it all 
out, even though a much ſtronger; fire than that directed 
in the proceſs were applied for this purpoſe, and though 
choice had been, as it ought to be, made of ſuch Pyrites, or 
other ſulphureous Minerals as part moſt eaſily with their ſul- 
phur. Nothing but a very ſtrong fire in the open air is ca- 
pable of carrying it wholly off, or conſuming it entirely. 
In ſeveral places are found great quantities of native Sul - 
phur. The Volcanoes abound wich it, and people gather it 
at the foot of thoſe burning mountains. Several ſprings of 
mineral waters alſo yield Sulphur, and it is ſometimes ſound 
ſublied to the vaulted roofs of certain wells, and among o- 
thers in one at Aix-la- Chapelle. 
The Germans and Italians have large works for extracting 
Sulphur in quantities out of Pyrites, and other minerals 
Which abound therewith. The: proceſs they work by is the 
{ame with that here delivered; but with this difference only, 
that Sulphur being but of ſmall value they do not uſe ſo ma- 
ny precautions. They content themſelves with putting the 
ſulphureous minerals into large erucibles, or rather earthen 
cucurbits, which they place in the furnace in ſuch a manner 
that, when the ſulphureous part melts, it runs into veſſels 
filled with water, and is thereby fine. 
The Sulphur obtained, either by diſtillation: or by ſimple 
fuſion, is not always pure. 4 ih 1 2 | 
When it is obtained by diſtillation, if the matters from 
which you extract it contain moreoyet ſame ether minerals of 
nearly the ſame yolatiliry, ſuch, ſor inſtance, as Arſenic, or 
' Mercury, theſe minerals will come over with it. bis is ea- 
ſily pereeived: for pure ſublimed Sulphur is always of a beau- 
tiful yellow, inelining to a lemon colour. If it look red, ot 
have a reddifh caſt, it is a ſign that ſome Arſenic bath riſen 
along with it. 1 . | 
Mercury ſublimed with Sulpbur likewiſe gives it a red co- 
our; but Sulphur is very ſeldom. adulterated with this me. 
tallic ſubſtance; for 0 is frequently found combined 


with the Pyrites, and other fulphureous minerals; whereas, 
on the contrary, we very rarely meet with any Mercury in 


Bub 


them. 
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But if Mercury ſhould happen to riſe with the Sulphur in 
diſtillation, it may be diſcovered by examining the ſubli - 
mate; which, in that caſe, will have the properties of Cina- 
bar: on being broken its inſide will appear to conſiſt f 
needles adhering laterally to each other; its weight will be very 
conſiderable; andy laſtly, the great heat of the place where it 
is collected will furniſh another mark to know it by; for, as 
Cinabar is leſs volatile than Arſenic or Sulphur, it faſtens 
on places too hot for either Sulphur or Arſenic to bear. 
Sulphur may alfo be adulterated with ſuch fixed matters, 
either metallic or | earthy, as it may have carried up along 
with it in the diſtillation, or as may have been ſublimed by the 
Arſenic, which. has a, {till greater power than Sulphur to vo- 


1 7 * 


If you deſire to free the Sulphur from moſt of theſe hete- 
rogeneous matters, it mult be put into an earthen cucutbit, 
and ſer in a fand-bath. To the cucurbit muſt be fitted one 
or more aludels, and ſuch a degree of heat applied as ſhall 
but juſt melt the Sulphur 5 which is much leſs than that ne- 
ceſſary to ſeparate the Sulphur from its matrix. As ſoon as 
the Sulphur is melted it will ſublime. in lemon-coloured 
flowers, that will ick to the inſides of the aludels. 
When nothing more appears to riſe with this degree of 
heat, the veſſels muſt be ſuffered to cool. At the bottom of 
the cucurbit will be found a ſulphureous maſs, containing 
the greateſt part of the adventitious matters that were mixed 
with the Sulphur, and more or leſs red or dark · coloured, 
according to the nature of thoſe matters. | FED 
| When we come to treat of Arſenic and Mercury, we ſhall 
give the methods of ſeparating Sulphur- entirely from thoſe 
metallic ſubſtances. e | 
HOES Ie ek; 1 ©, 
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TH Or I 
To extract Alum from alumincus Minerals. 


ARE fuch minerals as are known or ſuſpected to con- 
„ tam Alum, Expoſe them to the air, that they may ef- 
floreſce. If they remain there a year without any fenfible 
change, calcine them, and then leave them expoſed to the 
ar, till a bit thereof being put on the tongue imparts an 

ringent aluminous taſte. Po IO e ee, 
1 your matters are thus prepared, put them inte a 

den or glaſs veſſel; pour upon them thrice their weight 
| : | of 
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of hot water; boil the liquor; filter it; and repeat theſe ope. 
rations till the earth be ſo edulcorated that the water which 
comes off it hath no taſte, Mix all theſe ſolutions together, 
and let them ſtand four and twenty hours, that the groſs 
and earthy parts may ſettle to the bottom; or elſe filter the 


liquor: then evaporate till it will bear a new-laid egg. Noy 


let it cool, and ſtand quiet four and twenty hours: in that 
time ſome cryſtals will ſhoot, which are moſt commonly xj. 
triolic; for Alum is rarely obtained by the firſt cryſtalliza- 
tion. Remove theſe vitriolic cryſtals: if any cryſtals of 
Alum be found amongſt them, theſe muſt be diſſolved anew, 
and ſet to cryſtallize a ſecond time in order to their purifica- 
tion; becauſe they partake of the nature as well as of the 
colour of vitriol. By this method extract all the Alum that 
W767. f 
If you get no cryſtals of Alum by this means, boil your 
liquor again, and add to it a twentieth part of its weight of 
à ſtrong alkaline lixivium, or a third part of its weight of 
putrefied urine, or a ſmall quantity of quick- lime. Be 
rience and repeated trials muſt teach you which of theſe 
three ſubſtances is to be preferred, aceording to the particu- 
lar nature of the mineral on which you are to operate. Keep 


your liquor boiling, and if there be any alum in it, there 


will appear a white precipitate: in that caſe let it cool and 
ſettle. When the white precipitate is entirely fallen, decant 
the clear, and leave the cryſtals of Alum to ſhoot at leiſure, 
till rhe liquor will yield no more: it will then be exceeding 
OBSERVATIONS. 

' ALUM is obtained from ſeveral forts of Minerals. In 
ſome parts of Italy, and in ſundry-other places, it effloreſces 
naturally on the ſurface of the earth. There it is {wept to- 
gether with brooms, and thrown into pits full of water. This 
water is impregnated therewith till it can diſſolve no more. 
Then it is filtered, and ſet to evaporate in large leaden vel 
ſels; and when it is ſufficiently evaporated,” and ready to 
ſhoot into cryſtals, it is drawn off into wooden coolers, and 
there left for the ſalt to cryſtalli ze. 
In aluminous ſoils there are often found ſprings ſtrong 
impregnated with Alum : ſo that to obtain it, the water n 
only be.evaporated. n | 
In the country about Rome there is à very bard ſtone, 


which is hewn out of the quarry juſt like other ſtones jor 
. | | | | building; 
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building ; this ſtone, yields a great deal of Alum. In order 
to extract it, the ſtones are calcined for twelve or fourteen 
hours; after which they are expoſed to the air in heaps, and 
carefully watered three or four times a. day for forty days to- 
gether, In that time they begin to effloreſce, and to throw 
out a reddiſh matter on their ſurface. Then they are boiled 
in water, Which diſſolves all the Alum they contain, and, 
being duly evaporated, gives it back in cryſtals. This is the 
Alum called Roman Alum. e ; 8 
Several ſorts of Pyrites alſo yield a great deal of Alum. 
The Engliſh have a ſtone of this kind, which, in colour, is 
very like a ſlate. This ſtone contains much Sulphur, which 
they get rid of by roaſting it. After this they ſteep the cal- 
cined ſtone in water, which diſſolves the Alum it contains, 
and to this ſolution they add a certain quantity of a lye made 
of the aſhes of ſea-weeds. | | 1 
The Swedes have a Pyrites of a bright gelden colour, 
variegated with filver ſpots, from which they procure Sul- 
pbur, Vitriol, and Alum. They ſeparate from it the Sul- 


- phur and the Vitriol by the methods above preſcribed. When 
le the liquor which hath yielded Vitriol is become thick, and 
u- no more vitriolic cryſtals ſhoot in it, they add an eighth 


part of its weight of putrefied urine, mixed with a lye made 
of the aſhes of green wood. Upon this there appears and 
falls to the bottom a copious red ſediment. They decant 
the liquor from this precipitate, and, when it is duly evapo- 
rated, find it ſhoot into beautiful cryſtals of Alumn. 


What hath been ſaid, concerning the ſeveral matrices 
from which Alum is obtained, . ſufficiently ſhews, that it is 
{dom ſolitary in the waters with which aluminous ſubjects 
bare been lixiviated. It is almoſt always accompanied with 
a certain quantity of Vitriol, or other ſaline mineral matters, 
In which obſtruct its cryſtallization, and prevent its being pure. 
ſces It is with a view to p.m it from theſe matters, that the wa- 
to. ters impregnated with Alum are mixed with a certain quan- 
bis tity of the lye of ſome fixed Alkali, or with putrefied urine, 
ore. nich contains much volatile Alkali. Theſe Alkalis have 
15 the property of decompounding all the Neutral ſalts which 
to ae for their baſis either an abſorbent earth or a metallic 
and ſubſtance; and ſuch as have a metallic ſubſtance for their 
dalis more readily than thoſe whoſe baſis is an earth. Con- 

a equently, if they are mixed with a liquor in which both | 


theſe ſorts of ſalts are diſſolved, they muſt decompound that 
E Whoſe baſis is metallic ſooner than the other whoſe baſis 
al carth, This is what comes to paſs in a ſolution of 
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Alum and Vitriol. The metallic part of the latter is ſes. 
rated from its acid by the Alkalis when mixed with that ſo. 
Jution ; and it is this metallic part, which is generally iron, 
that appears in the form of a reddiſh precipitate, as abort. 
r i nn 
But becauſe Alkalis decompound alfo thoſe Neutral alt 
which have an earth for their baſis, care muſt be taken thy 
too much thereof be not added; elſe what you put in, 
more than is neceſſary to. decompound the vitriolic falts ix 
your liquor, will attack the Alum, and decompound it like. 
ma. on; ph pry =_— 
The Alkali made uſe of to promote the cryſtallization of 
the Alum joins with the Vitriolic Acid, which had diffol- 
ed the ſubſtances now precipitated, and therewith forms dil. 
ferent Neutral falts according to its particular nature. If the 
Alkali be a lixivium of common wood-aſhes, the Neutral 
falt will be a vitriolated Tartar; if a Iixivium of the aſhes 
of a maritime plant like Soda, the Neutral ſalt will bez 
_ Glauber's ſalt; if putrefied urine, the Neutral falt will be a 
vitriolic Ammoniacal falt. Some of theſe ſalts incorporate 
with the Alum, which in large works cryſtallizes in vaſt 
Jumps: and hence it comes that ſome forts of Alum when 
mixed with a fixed Alkali ſmell like a volatile Alkali. 
T be cryſtals of Alum are octaedral, that is, they are ſo- 
Iids with eight ſides. Theſe octaedral ſolids are triangular 
pyramids, baving their angles cut away, fo that four of their | 
ſurfaces are hexagons, and the other four triangles. 

Sulphur, Vitriol, and Alum are the three principal ſub- | 
jects in which we certainly know that the univerſal or Vitti- | 
olic Acid particularly reſides, and from which we extract it | 
when we want to haye it pure. For this reaſon we thought | 
it proper, before we treated of the extraction of this Acid, 

| 


to ſhew the method of ſeparating thoſe matters themſelies 
from the other minerals out of which we obtain them. _ 
Moreover, all the other matrices, in which the Vitrioli 
Acid is moſt commonly lodged, may be referred to one ot 
other of the matters which ſerve as baſes to theſe three mi- 
nerals. ” On EE 
Jo Sulphur we may refer all combinations of the Vit 
. olic Acid with an inflammable matter: but we muſt take 
care not to confound Sulphur with thoſe Bitumens in whic 
the Vitriolic Acid may be found: for the baſis of thoſe bi- 
tumens is a real Oil; whereas the baſis of Sulphur 18 5 
pure Phlogiſton. Let as Oils themſelves contain the Phlo- 
gilton, which, in union with the Vitriolic Acid forms a true 
4 | | Sulphur 


\ 


Chip, r. PRACTICE e CHYMISTRY. 169, 


Sulphur, it follows that ſuch bitumens may in a certain re- 
The fame is to be ſaid of Vitriol. The name is uſually 
iven to ſuch combinations only as are formed of the Vitri- 
olic Acid with Iron or Copper, which make the green and 
blue Vitriol; and to a third ſpecies. of Vitriol, which is 
white, and has Zinc for its baſis: but as the Vitriolic Acid 
may, by particular combinations, be united with many other 
metallic ſubſtances, all ſuch Metallic Salts muſt be referred 
w the M , . ; ß 
The ſame may alſo be ſaid of Alum, which is no other 
than a combination of the Vitriolic Acid with a particular 
kind of abſorbent earth; ſo that all combinations of this 
Acid with any earth whatever may be placed in the ſame 
claſs. 9 Cn A „ agertoy 
This laſt, claſs of mixts is the, moſt extenſive of all that 
contain the Vitriolic Acid; becauſe there are a vaſt many 
earths, all differing from one another, with which that 
Acid may be united. Alum properly ſo called, the Gyp- 
ſums, Tales, Selenites, Boles, and all the other compounds 
of this kind, differ from each other only in their particular 
r we and © dot er 8 
The different properties of theſe earthy ſalts. depend on 
the nature of their baſes. Thoſe which are of the alumi-+ 
nous kind retain much water in cryſtallizing, which makes 
them very ſoluble in water, and gives them the property of 
acquiring readily the aqueous fluor when expoſed. to the fire. 
Thoſe which are of the nature of the Selenites admit but very 
little water in theit cryſtals, and conſequently are almoſt in- 
ſoluble in water; nor does the fire give them an aqueous 
for, Laſtly, the Gypſums and Talcs are ſtill more deſti- 
tute of theſe properties. The natures of the earths in theſe 
ſeveral compounds are hitherto but very imperſectly. known, - 
and may give the Chymiſts occaſion, for inquiries equally cu- 


nous and uſefyl. i t ads” oats 
The Vitriolic Acid is ſometimes found complicated with 
a fixed alkaline baſis. This is-almoſt always the Alkali of 
Sen- ſalt; lo that the compound is a Glauber's Salt. Some 
mineral waters are impregnated therewith ; which happens 
= gx waters contain Vitriol or Alum, together with 

ewa, Ty oy ©. ee, 10 5 GS 1 
From the principles laid down, in our Elements of the 9 
Theory, it appears that the Vitrivlic Acid hath not ſo great 4 
affinity with earthy and metallic ſubſtances as with fed 
Allalis; and alſo that it is Nager than the Marine AS, "IF 
8 " an ST 1 


5 
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and hath a greater affinity with fixed Alkalis. This bein 
allowed, the generation of native Glauber's Salts is eaſiſy 


accounted for. The Acid of aluminous or vitriolic Salts 
quits the earth or the metal with which it was combined, 
and expelling the Acid of Sea-falt unites with its baſis 
Warmth greatly promotes theſe decompoſitions. _ | 
Tf the common foſſil falt, uſually called Sal Gem, or any 
other kind of Sea-ſalt, ſhould happen to be near a Volcano, 
when it difcharges \flaming Sulphur, as is frequently the 
caſe, and if this Sulphur ſhould run among the Sea-falt, 
Glauber's Salt would inſtantly be formed in that place; be- 
cauſe when Sulphur burns, its Acid is feparated and et at 
liberty. TY Belk ; 1 
Laſtly, if aluminous or vitriolie matters, or burning Sul: 
phur, ſhould meet with the aſhes of plants or trees conſum- 
ed by fire, a vitriolated Tartar would be formed, becauſe 
theſe aſhes contain a fixed Alkali of the ſame nature with 
mar of” Ita. EEE 31228 
The Vitriolic Acid when combined with an earthy baſis 
adheres ſtrongly thereto ; ſo that the force of fire is able to 
expel very little or none of it. There is no way of ſeparat- 
ing it from ſuch a baſis, but by preſ-nting to it an Alkaline 
Salt, with which it will unite : nor is it ever extracted from 
ſuch matters when it is required pure. Tt does not adhere 
fo firmly to metallic ſubſtances ; but is feparated from them 
by the force of fire: ſo that it may be obtained from the ſe- 
veral ſorts of Vitriol. It is uſually drawn from Green Vi. 
triol ; that being the commoneſt ſort. TT 
As to Sulphur, the Phlogiſton which is its baſis being the 
ſubſtance wherewith the Vitriolic Acid hath the greateſt aft- 
nity, it would be altogether impoſſible to decompoſe it, and 
to ſeparate its Acid, if it were not inflammable ; but by 
burying it the Phlogiſton is deſtroyed, and leaves the Acid 
at liberty. By this means therefore it may be ſeparated. We 
ſhall now give the proceſſes for extracting the Acid from 
r. 
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s CESS IV. 
To extrat} the Fitriolic Acid from Green Vitriol. 
f ARE any quantity of Green Vitriol: put it in an un- 
| glazed earthen veſſel, and-heat it gra dually. Vapours 


will ſoon begin to riſe. Increaſe the fire a little, 3 * 
* 1 | iq 
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liquefy by means of the water contained in it; and acquire 


of a greyiſh colour. Now raiſe your fire, and keep it up 
till the ſalt recover its ſolidity, acquire an orange colour, 
and begin to grow red where it immediately touches the 
ſides of the veſſel. Then take it out, and reduce it to pow- 
. e | Font 
Put the Vitriol thus calcined and pulverized into a good 
earthen retort, of which one half at leaſt muſt remain emp- 
ty. Set the retort in a reverberatory furnace: fit thereto a 
large glaſs receiver, and, having luted the joint well, give 


receiver, which will render it opaque, and heat it. Conti- 
nue the ſame degree of fire till theſe clouds diſappear : they 
will be ſucceeded by a liquor which will trickle down the 
ſides of the receiver in veins. Still keep up the fire to the 
ſame degree as long as theſe veins apppear. When they be- 
gin to abate, increaſe the fire, and puſh it to the utmoſt ex- 
tremity : upon this, there will come over a black, thick li- 
quor ; it will even be found congealed, and prove the icy 
Oil of Vitriol, if care hath been taken to change the receiv - 
er, keep the veſſels perfectly cloſe, and give a ſufficient de- 
gree of heat. Proceed thus till nothing more comes over, 
or at leaſt very little. Let. the veſſels cool, unlute them, 
pour the contents of the receiver into a bottle, and ſeal it 
bermetically. e „„ 


OBSERVATIONS, 


Green Vitriol retains much water in cryſtallizing ; and, 
in order to free it from that ſuperfluoys phlegm, it muſt be 
calcined before you diſtil it. Without this precaution the 
operation will be exceedingly protracted, and a great deal of 
ume waſted in diſtilling ſuch a quantity of water; which 
vl moreover greatly weaken the Acid by commixing with 
v unleſs care be taken to change the recipient as ſoon as the 
— water is all come over. | 3 ATE 
But there is alſo another advantage in calcining the Vi- 


"bv Sie 


would melt on the firſt application of heat, and run into a 
mals; which would prove a great hindrance to its diſtillation, 


which never becomes fluid. 


what we called an aqueous fluor. Continue the calcination, 
and it will become leſs and leſs fluid, grow thick, and turn 


fire by degrees. You will ſoon ſee white clouds riſe into the 
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tnol before you put it into the retort: for otherwiſe this ſalt 


* 8 inconvenience is avoided by a previous calcination, in 
alequence' whereof the Vitriol is eaſily reduced to a-pows- :.; 
| 4 | Ew 
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e any communication with the external air while they 


% 


Vitriol calcined as direQed in the proceſs grows ſo har, 
and adheres fo firmly to the veſſel in which the caleination ig 
performed, that it requires no ſmall pains ep feprete an 
pulverize it. Care muſt be taken to put it into the retort a 


Ioon as it is pulverized, and to ſtop that veſſel very cloſe if 


you do not begin the diſtillation immediately; for otherwiſe 


3 


it will naturally attract from the air almoſt all the moiſture 
. it hath loſt. | "274 | 


The Acid which Vitriol yields by diſtillation is ſulphure. 
ous; probably becauſe it ſtill retains ſome of the Phlogiſton, 
with which it was united when under the form of ſulphur 
in the Pyrites; or elſe hath laid hold on a portion of that 


belonging to the iron which ſerved for its baſis in Vi. 


triol. But this ſulphureous part is volatile, and flies of 
in time. e Gott Bt Sgt Jo Wrong kr 
This decompoſition of Vitriol in cloſe veſſels is a difficult 
and laborious proceſs. To carry the operation to its ut- 
moſt perfection requires a fire of extreme violence, kept up 
without intermiſſion during four or five days; ſuch in ſhort 
as few veſſels are able to bear. Of courſe this operation is 
ſeldom performed in laboratories: The French Chymiſts 
fetch their Oil of Vitriol from Holland, where it is extrad. 


ed from Vitriol in large quantities, by means of furnaces 


erected for the purpoſe, in which many retorts are employed 
at Once. ; Ly © FT D Fic." 

In the. Memoirs of the Academy of Sciences M. Hellot 
hath given us the moſt material circumſtances of a very fine 
experiment of this kind, in which he puſhed the diſtillation 
of Green Vitriol to the utmoſt. Into a German retort * be 
put fix pounds of Green Engliſh Vitriol calcined to rednehs 
which he expoſed to a fire of the extremeſt violence, con- 
ſtantly kept up during four days and four nights. At the 
expiration of that time he found in the veſſels employed 3 


receivers an Icy Oil of Vitriol, which was altogether in 


cryſtalline form and black. The precautions neceſſary '0 
make this experimenr ſucceed, he repreſents, in the following 
terms. * 1 4 OT ODE | | 

6 The ſucceſs of this operation, which produces an Oil 
« of Vitriol perfectly Icy and without any liquor, deper® 


“ on the care taken to prevent the acid vapours, driven U 


te the fire out of Vitriol calcined to redneſs, from having 


are 


«. diſtilling : for otherwiſe they will attract from it 2 mei 


* They are much the beſt, and bear a very-fierce heat. « ſture 
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« ſture which will keep them fluid; in the receiver. The 
| 10 that it may remain cool enough! ſor the vapours ta oon 
« denſe in it. There muſt alſo be ſuſſicient room for thoſe 
| « yapours to circulate in, and to prevent the ſulphurcons 
4 exploſions, which are every now and then diſcharged out 


« of the retort, ftom burſting the vefſels: for though thr 


9 ic previous | calcination” of the Vitribl hath carried off the 
: « molt volatile, yet there fill remains enough of the inflam- : 
q « mable principle, even in the iron itſeif, to formia-Sulphur 
1 « with the Acid as it is extricated, or at jeaſt a mixt that 
N « would be as apt to take fire as common Sulphur, if it were 


« not over · doſed with the Acid. ene 
« As the beſt means of gaining theſe ends, M. Hellot 
« contrived to adapt to the neck of his retort a receiver: with 
« two necks, the lowermoſt of which was inſerted into 2 
« large ballon. Receivers applied to each other in this man- 
« ner-are.called- Aaloprers:: | 2d nid et e 
« It is no eaſy matter to get this Icy Oil out of the ballon : 

« for as ſoon as the air touches it ſuch a thick cloud of ſul» 
« phureous fumes ariſes, that it is a to 
« place the veſſel on ſome ſhelf over head, becauſe a man 
« cannot ſtand expoſed; thereto for a ſingle minute without 

« being ſuffocated.” 1 Fs 

This Icy Acid muſt be ſhut up with all N expedition 

in a cryſtal bottle accurately cloſed with a glafs ſtopple, which 
ſhould be ground with emery in its neck fo as to fit it exact - 
ly: for it attracts moiſture ſo powerfully, that, unleſs ex- 
ceeding great care be taken to prevent all communication 
with the external air, it will ſoon diſſolve into a fluid. © + 
« The Icy Oil is black; becauſe the acid vapouts carry 
over with them ſomething of a greaſy matter, from which 
“ Vitriol is ſeldom free, and which always appears, after 
© repeated ſolutions and cryſtallizations of this Salt, in the 
* mother-water which will ſhoot no more. Now the ſmall. 
« elt portion of inflammable matter preſently blackens the 
g _ highly rectiſied Oil of Vitriol, which is perfectly 
« The Vitriolic Acid, when forced over by a violent heat, 
* Carties along with it ſome ferruginous particles alſo, that 
* want nothing but to be united with a phlogiſton to become 
a true iron. They are eaſily diſcovered,” either in the com- 
e black Oil of Vitriol, or in the blackiſh cryſtals of 
' the ley Oil, by only diflolving them in a large quantity of 
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light powder or downy ſediment precipitates, which being 


«net; and being again calcined with bees-wax becomes al. 


riment now related, ſcarce any Acid remains therein. Out 
of fix pounds of Vitriol that M. Hellot uſed, he could reco- 


two ounces of a Vitriolic Salt; and even that was very 


the action of fire. 


« diſtilled water: for after ſeven or eight days digeſtion 2 


s calcined in a violent fire is partly attracted by the mag⸗ 


irh on n ie ee, 
The Caput mortuum of this diſtillation of Vitriol is the 
ferruginous earth of this Salt, and is called Colcothar. When 
this Colcothar hath undergoae a violent fire, as in the expe. 


ver no more, by lixiviating what was left in the retort, than 


earthy. a | A el ; 
If Vitriol be expoſed to a fire neither ſo violent nor ſo long 
continued, its Colcothar will yield a greater quantity of Vi. 
triol that hath not been decompoſed. A white cryſtalline 
falt is alſo obtained from it, and called Salt: of Colcothar; 
which 1s no other than the ſmall portion of Alum uſually 
contained in Vitriol, and not ſo eaſily decompoſed by the 


** 


for its baſis is diſlpated, and ſeparated from the acid whict 


To decompoſe Sulphur, and extract its Acid, by burning it. 


— — „— — * nn Wanne 


. any quantity of the pureſt Sulphur: fill therewith 
a crucible or other earthen diſh : heat- it till it melts; 
then ſet it on fire, and, when its whole ſurface is lighted, 
place it under a large glaſs head, taking care that the flame 
of the Sulphur do not touch either its ſides or bottom; that 
the air have free acceſs, in order to make the Sulphur burn 
clear; and that the head incline a little toward the fide on 
which its beak is, that, as the vapours condenſe therein, the 
liquor may run off with eaſe. To the beak of this veſſel fit 
a receiver: the fumes of the lighted ſulphur will be condenſ- 
ed, and gather into drops in the head, out of which they 
will. run into the receiver. There, when the Sulphur has 
done burning, you will find an Acid liquor, which is the 
Spirit of Sulphur. n e 1 


OBSERVATIONS. 
In the burning of Sulphur, the Phlogiſton which ſerres 
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is left at liberty. The acid fumes which riſe from the light- 
ed ſulphur frike againſt the inſide of the head placed over it, 
are there condenſed, and appear in the form of a liquor. 
But as Sulphur, like all other inflammable bodies, Nitre ex- 
cepted, will not burn in doſe veſſels, it is neceſſary that the 
zir be freely admitted here; which occaſions the loſs of a 
great deal of the Acid of the Sulphur, as is evident from the 
the operation. e een 146 e The. | 
This Acid, while combined with the Phlogiſton, is inca · 


js very apt to mix therewith: it is even proper to put ſome 
diſcharged from the Sulphur; for it is then very free from 


to condenſe into a liquor, but, on the contrary, very apt to fly 
off in vapours. The water, which it imbibes with a kind of 
avidity, fixes and detains it; ſo that by this means a much 
greater quantity thereof is obtained from Sulphur, than if jt 
were diſtilled without this precaution. | | es Ra 


full of hot water under the head which receives the fumes of 
the Sulphur. The vapours that exhale from the water be- 
dew the inſide of the head, and procure the advantage we 
ae ſpeaking of. GPL e 

The ſame thing may be effected ſeveral other ways: thus, 
the crucible containing the Sulphur may be ſet on a foot pla- 


ever, muſt not riſe above the foot; for if it ſhould reach the 
crucible, it might cool and fix the ſulphur. The diſh thus 
prepared muſt be placed on a ſand-bath hot enough to make 
the water ſmoke continually; and over all is to be placed the 
bead as directed in the proceſs. = © 

The ſize and form of the veffel which immedi ately receives. 
the ſulphureous fumes may alſo contribute to increaſe the 
quantity of the Acid Spirit. A very large veſſel, with a hole 
bottom no wider than is juſt ſufficient to admit the 
pours, is the propereſt for this operation. 

After the Sulphur has burnt for ſome time, it often hap- 
bens that a ſort of ſkin or cruſt forms on its ſurface, which is 
not inflammable, but gradually leſſens the quantity and vi- 


© quite out. This cruſt proceeds from the impurities, and 
rogeneous uninflammable particles contained in the wa 


pungent ſuffocating ſmell perceived in the laboratory during 


pable of contracting any union with water; but when alone 
in its way, that it may incorporate therewith as ſoon as it is 


phlegm, very volatile, and conſequently very little diſpoſed 


It is proper, therefore, now and then, to introduce a diſh 


ced in an earthen diſh with ſome water in it; which how- 
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our of the flame as it increaſcs in thickneſs, and at laſt puts 
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in tbis only, that the former is the pureſt ; for the Acid ob- 


capable of being decompoſed by any other Mineral Acid, " 


phur. Care muſt betalen 0 ee it with an iron wire 
falt as it ſorme. 

Two quantities of fulph phur may 440 be kept i in tuo eruci. 
bles, and heated alternately. That in which the Julphur is 
bot and melted may be ſubſtituted for the other in which the 
Sulphur is grown cold. and, bed 3 decauſe a. Sulphur does 
von burn well. 

The Spirit of. Sulphur f is. at firſt pungent and volatile, be 
— it ſtill retains a ſmall portion of the Phlogiſton: but 
that ſulphureous part flies off, eſpecially if afro in which 
the Spirit is kept be left for ſome/ time unſtopped. 

The Acid obtained from Sulphur appears by all chymici 
proofs perfectly like that obtained from. Vitriol : they differ 


tained from Vitriol carries over with it ſome metallic part, 
as we obſerved before, which can never happen to that ob- 
tained from Sulphur. - 

If linen rags dipped in a:ſolution of. Fixed Alkali be er 
poſed to the fumes of burning brimſtone, the Spirit of Sul 
phur joins with the Alkali, and therewith forms, a Vitriolat- 
ed Tartar. This Salt is known to be formed when the rag 
. grow. ſtiff, and appear ſpangled with a vaſt many glittering 
Points, which. are nothing but little eryſtalt of the Salt we 
are ſpeaking of. 

When the Sulphur burns very cently and ſlowly. the Spirit 
that exhales from it is ſo much the mare PR wee and vo- 
latile: and hence the Salt formed by the combination of this 
Spirit with the Alkali expoſed to it in linen rags, as in tie 
above-mentioned experiment, is not at firſt a Vitriolated 
Turtar; but a Neutral Salt of a particular kind, which i 


— Fury wy oy 
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ſulphureous Acid having leſs aſſinity than any of the rel t 
with Alkalis. Nevertheleſs, this Salt becomes in time a true c 
Vitriolated Tartar, becauſe the ſulphureous part mu weak: 0 
ene i ity hand eg n it Ne thes re „ 64/4 . 
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To concentrate the viii. eil. 


ARE the Visier id ans aides: concentrate * 
1 is, to dephlegmate and make ſtronger: pour it 5. 
good glaſs retort, of ſuch. a ſize that your quantity of 


bath of 2 fe- 
may but half fill it: * retort in the ſand- ba verberatins 


— 
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\erberating furnace: fit to it a receiver; lute it on, and give, 
al fire. There will come over into the receiver a clear 


a adu \ 0 * 5 0 2 = " 

leo, the firſt drops of which will be but faintly acid: this 

is the moſt aqueous part. 7 ; 4 vet 1 _ 1 7 "Io 17 
When the drops begin to follow one another much more 


fowly, raiſe your fire, till the liquor begin to bubble a little, 


in the middle. Keep it thus gently boiling, till one half or 


two thirds thereof be come over into the receiver. Then let 


your veſſels cool; unlute them; What remains in the retort 


pour into a cryſtal bottle, and ſtop it exactly with a glaſs 


topple rubbed with emery. _ 7 


Tax Acid obtained from Sulphur is generally very aque- 


-0us; either becauſe in preparing it water mult neceſſarily be 


adminiſtered, that it may unite therewith as it ſeparates from 
the Sulphur ; or becauſe it is fo greedy of moiſture as to at- 
tract a great deal from the air, which muſt needs be admit- 
ted to make the Sulphur burn. To en I 

The Acid obtained from Vitriol, excepting that which ri- 


- 


ſes laſt, is alſo mixed with a pretty. confiderable quantity of 


phlegm 3 becauſe the Vitriol, though calcined, till retains a 
great deal thereof, which riſes with the Acid in diſtillation. 
Now, as there are many chymical experiments that will not 


lucceed without Acids exceedingly dephlegmated, it is pro- 
per to have in a laboratory all the Acids thus conditioned ; 


becauſe if they happen to be too ſtrong for particular opera- 
tions, as is ſometimes the caſe, it is very eaſy to lower them 
to the deſired degree, by adding a ſufficient quantity of 
Water. 1 1 „ 8 - | , 

The Vitriolic Acid is much heavier and much leſs volatile 
than water. If therefore a. mixture of theſe two liquors be 


expoſed to the fire, the aqueous part will rife with a degree 
of heat which is not able to carry up the Acid: by this 
means they may be ſeparated from each other; and thus is 


the Vitriolic Acid concentrated. | 
Nevertheleſs, as this Acid combines moſt cloſely with wa- 


tr, and is in a manner ſtrongly connected with it, the wa- 


ter carties up ſome portion thereof along with it; and hence 
it comes, that the liquor which riſes into the receiver is acid: 
jt is called Spirit Hir „ . 

As the fire carries off the moſt aqueous part, the other 
vhich remains in the retort increaſes in ſpecific gravity. The. 
Acid particles are brought nearer together, retain the aque- 


ous: 
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ous particles more obſtinately, and therefore to ſeparate them 
the degree of heat muſt be increaſec. 
It is uſual to draw of one half or two thirds of the liquor 
that was put into the retort : but this depends on the degics 
of ſtrength the Acid was of before concentration, and the 


degree of coricentration intended to be given it. 
If the Acid to be concentrated be Oil of Vitriol, from he. 
ing brown or black it grows clearer as the operation advances, 
and at laſt becomes perfectly eolourleſs and tranſparent; be. 
eauſe the fat matter which tinged it black is diſſipated dur. 
ing he proceſs. Some of it depoſmes a White cryſtalling 
A ſulphureous ſmell is generally perceived about the veſ. 
ſels in this operation. This ariſes from a ſmall portion of 
the Phlogiſton from which the Acid is not free; and it js 
this inflammable matter which gives the Oil of Vitriol its 
black colour: for the cleareſt and beſt rectiſied Oil of Vito) 
will become brown, and even black, in a ſhort time, if any 
_ Inflammable matter, though in a very ſmall quantity, be dif 
The veſſels are luted in this operation, to prevent any lol 
of the Spirit of Vittiol, which being very acid is of uſe in 


8 


many chymical experiments, and may itſelf alſo be again 
concentrated. 9 25 e ; 


We obſerved, that in this operation it is neeeſſary the re- 

tort ſhould be of very good glafs. Indeed the Acid is fo ac- 

tive, and ſo ſtrong, that if the glaſs be tender and hare a 

little too much falt in its compoſition, it will be fo corroded 

thereby that it will fall to pieces. 

Though we directed the retort to be ſet in a ſand - bath tor 

this operation, it does not follow that it may not alſo be pla- 

eed in a naked fire: on the contray, when the heat is no: 

| ' conveyed through a bath the operation advances faſter, aud 
| is much leſs tedious. But then great caution muſt be uſed, 
and the cloſeſt attention given to the managment of the fire 

Il which muſt be raiſed by almoſt imperceptible degrees, elpe- 
\! cially at the beginning of the operation; otherwiſe it is nen 
to a certainty that the veſſels will break. In general, a na. 


| 
| ked fire may be employed in almoſt all diſtillations which fe- 
| quire a greater degree of heat than that of boiling water, 0 
the balneum marie : the operation will be ſooner finiſped; 
but it requires an experienced hand, that has by practice ac- 
quired a habit of governing the fire with judgment. 
* There is moreover another advantage in not uſing tb“ 
fand-bath; which is, that if in the time of the operation! - 
N | RE 2 , percelie 
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perceire the fire too ſierde; you tan quickly check is either 
by ſtopping cloſe all the — of you furnace, or by draw - 
ing out all or Part of theHighted coals. This inconvenictice 
is not near ſo eaſly remedied when pov uſe the faiid-bath z 
becauſe when once heated it retails its beat . * aſter | 
the fire is e Era e | 


pe l * "Mi 
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Fo tech & anne rtf ng anf * 55 Phlegitons 
or to compoſe Sulphur by combining the V trivlic 7 * 
the Phibgiſton. e 


JAKE equal part al Vitals 8 we a very, ry | 
Salt of Tartar, ſeparat a oy 094 to powder 
Sick part of their weight of charcoal-dult ; and — "he | 
whole together very accurately, Throw this mixture into a 
red-hot crucible; placed in a furnace filled wich burning 
coals. Cover it very cloſe, „and keep it very hot, till the 
mixture melt, which may be known by uncovering the eru- 
cible from time to time. There will then appent a Genn | 
fame, accompanied with a pungent ſmell of Sulphur. = 
Take the crucible out of the fire: diſſolve its contents in f 
dot watef: filter the ſolution through brown paper ſu 
by a glaſs funnel: drop into the filtered liquor by little and 
little any Atid whatever. As you add the acid the liquor 
vill grow more and more turbid, and let. fall a grey precipi- 
tte. Continue dropping in more Acid till the liquor will 
field no more precipitate: Filter it a ſecond time, to ſepa- 
fate it from the precipitate : what remains on the filter is a 
tue inflammable Sulphur; which yu _ N N melt of 
— into flowers. 


OBSERVATIONS. 


Al. l. bodies that contain the Vitriolic Acid _ contri- 
te, as well as Vitriolated Tartar, to the generation of Sul- 
Pur: fo that all the neutral ſalts in which this Acid is a prin- 
bple, the Alums, Selenites, Gyplums, Vitriols, may be ſub- 

dated for it in this experiment. All theſe. matters, with 
the mw; of charcoal-duft only, being fuſed in a crucible; - 
wnltantly produce Sulphur ; becauſe the Vitriolic Acid hav 
ng | greater ur with 8 than wich * 
3 e | Oh en | 
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giſton of the charcoal, and therewith form a Sulphur. 
of the ingredients, which is neceſſary for effecting the defires 


of it in the Memoirs of the Academy of Sciences. 


the Vitriolic Acid and Oil of Turpentine. But neither of 
thoſe. Chymiſts underſtood the true theory of their operations 


thought they only extracted what they ſuppoſed to exiſt pre- 
_ viouſly in the matters they employed in their experiments. 


capital part in Chymiſtry ; and it can no longer be doubtcd, 
with the Phlogiſton. | | 

| Sulphur by art proves ſeveral others that are equally eſſential 
and fundamental. «fb 81241 „ 
metallic and earthy ſubſtances, as well as Alkaline falts 1 
order to combine therewitin. 


vithout ſuffering any decompoſition; ſeeing it may be 1 


res 


elſe, will quit its /baks, whatever it be, to join with the Phlo. 
* "The fixed Alkali added thereto helps to promote the fuſor 


combination. It alſo ſerves to unite. with the Sulphur, when 
formed; and thus makes the combination called Liver of 
Sulphur, which prevents the Sulphur from being conſume 
as ſoon as formed: for the fixed Alkalis, which are incon:. 
buſtible, hinder Sulphur from burning ſo eafily as it would 
do if they were not joined with it. They may afterwards 
be ſeparated 'from each other, by the means of any Acid 
MAS 3% I 

This proceſs, in which Sulphur is regenerated by re-com. 
bining together the principles of which it was originally 
compoſed, is one of the moſt beautiful experiments that mo- 
dern Chymiſtry hath produced. We are indebted for it to 
M. Stahl; and Dr. Geoffroy hath given a particular account 


Before theſe gentlemen Glauber and Boyle had indeed 
publiſhed methods of producing Sulphur, . Glauber made uſe 
of his Sal mirabile and powdered charcoal: Boyle employed 


they did not thoroughly know the principles of Sulphur: 
they did not imagine they had compoſed Sulphur: they 


MN. Stahl was the firſt who diſcovered: and explained the 
nature of Sulphur, and proved that in Glauber's and Boyle' 
experiments Sulphur was actually produced, by uniting to- 
gether the principles of which it is conſtituted. This beav 
tiful experiment gives the ſtrongeſt luſtre of evidence to the 
theory of the compoſition of that mixt, which acts ſuch : 


that Sulphur is actually a combination of the Vitriolic Acid 


- Beſides this important truth, our proceſs for compoling 


The firſt is, that the Vitriolic Acid hath a greater affnit 
with the Phlogiſton than with any other thing, ſeeing it quis 


3. The ſecond is, that Sulphur combines with fixed Allals 


rat 
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rated ſrom them entire; and -unaltered ;, and foring that. very 
Sulphur, which is naturally indiſſoluble in water, is render- 
ed ſoluble therein by the union it hath contracted with the 


IHE . I Rr gp fs fy 8 K 85 915 7 f & 7 4 ; £43 F, 4 | f 4 
„The third is, that the Vitriolic Acid, which, when it is 


E 


pure, hath the greateſt affinity with Alhalis of ur Acid 
whatever, loſes a great deal of that affinity. by contracting an 
union with the Phlogiſton; ſeeing the weakeſt acids are ca- 
pable of decompoſing the Liver of Sulphur, and ſeparating 
the Sulphur from the Alkali. And this alſo confirms one of 
the general propoſitions concerning affinities advanced in our 
theory; to wit, that the affinities of compound or mixed 
ſubſtances are weaker than thoſe of the ſame ſubſtances in a 
purer or more ſimple ſtate. 1 pitted ike 
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To extract Nitre out of nitrous Earths and Stones. | The 
Purification of Salt-petre. Mother of Nitre. Magneſua. 


12 any quantity of nitrous earths or ſtones; reduce 
1 them to powder; and therewith mix a third part of 
the aſhes of green-wood and quick- lime. Put this mixture 
into a barrel or vat, and pour on it hot water to about twice 
the weight of the whole maſs. Let it ſtand thus for twenty- 
tour hours, ſtirring it from time to time with a ſtick. Then 
hlter the liquor through brown paper, or paſs it through a 
flannel bag, till it come clear : it will then have a yellowiſh 
colour. Boil this liquor, and evaporate till you perceive 
that a drop of it let fall on any cold body coagulates. Then 
ſtop the evaporation, and ſet your liquor in a cool place. In 
the ſpace of four and twenty hours cryſtals will be formed. in 


i, che figure of which is that of an hexagonal priſm, hav- 


ing its oppoſite: planes generally equal, and / terminated at 
ach extremity by a pyramid of the ſame number of ſides. 


Theſe cryſtals will be of a browniſh colour, and: deflagrate 
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Decan ac Mqwer bee wegen; mix it wich - twice 
hes ht of hot water; eviporate and eryſtallize as before. 
— the fame operation till the liquor win yield no more 
cryſtals; it will then be very _ and en = the name of 
Mother of Niro. . TY | oy 
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animal or vege 
have been long expoſed to . air, but ſheltered from the 
fin and rain, are thoſe which yield the greateſt quantity of 
Nitre. But all forts of earths and ſtones are not equally li 
to produce it. None is ever found In fines or ſands of 2 
cryſtalline nature. 


Some earths and flones abound ſo wich Nie, that it el. | 


foreſces ſpontaneouſly on their ſurface, in the form of a ery- 
ſtalline down. This Nitre may be collected with brooms, 


and accordingly has the . of Salt · petre Sweepings. 


Some of this ſort is brought from India. 
Hitherto we are much in the dark as to the origin and ge- 


neration of Nitre: Some Chymiſts pretend that the Nitrous 
Acid is diffuſed through the air, and gradually depoſited in 


ſuch earths and ſtones as are qualified to receive it. 

Others, conſidering that none of it is ever obtained but 
from earths that have been impregnated with vegetable or 
animal juices, have from thence concluded thoſe two king- 


doms to be the general repoſitories of the Nitrous Acid; 


that if we do not perceive it $0 eniſt in ſuch matters at all 
or at leaſt in any great quantity, till they have undergone 
putrefaction, and are in forme! meſure incorporated with 
fuitable earths and ſtones, it is becauſe the Acid is ſo en- 
tangled with heteroge 
ſiſtance of putrefaction, and much more of filtration-rhfough 


an earth, e, it, and enable it to „ eee pro- 


per nature. 
Laſlly, others are of . tis atils: Acid is no other 
than the univerſal or Vitriolic Acid; diſguiſed indeed by 2 
portion of the Phlogiſton, which is combined with it in! 
peculiar manner by the means of faction. They ground 
this opinion chiefly on the analogy or reſemblance which 
are os Sie the Nitrous Acid and —— 2 
ureous Spitit. Its volatility, its pun 18 
perties of taking fire, and of 3 blue and violet 
colours of 8 ſerve them as ſo many proofs. 
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Their 


table jnices ſuſceptible of putrefaction, — 
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neous particles that it requires the af 


eren — — — Acid Would Fan be — vg. 
and animel fubſtances, yer as theſt- bc, 
es themſelves draw all their component principles from the 
earth, and a8 the Vit talic Acid is diffuſed, through. al the 
foils which afford them nouriſhment; there is great reaſon-ta 
think that the Nitrous Acid is no other than the Vitriolie 
Acid altered hy the changes and combinations it hath unt. 
dergone in its paſſage into and through thoſe ſubſtances. In 
7750 the Royal — of Scicnees at Berlin propoſed an 
account of che generation of Nitte as che ſubject for thes 
prizes; which was conferred on a Memoir wherein this laſt 
opinion Was 1 wy" lune ne. ant: FP Jugiciane S* · 
periment. a 185 \ 98.09 S006. 
g The proceſs by which our e ken extra Nötre 
in quantities, out of ruhbiſi and nitrous eartha, is. very: meat · 
ly the fame wich that here ſet down; ſo that I ſhall net gt, 
into a particular aceoutit of it. I ſhalt only take notice of 
one thing, which it is of ſome confequenee to know 3 name» 
ly, that there is no nitrous earth whieh does not contain ſex 
falt allo. The greateſt quantities of this ſalt are ta be ound 
in thoſe earths which _ been drenched with urine;' or 
other animal excrements. Now as tile rubbiſh of old houſes 
in great cities is in this dat, ir comes to paſs that when the 
dalt-petre workers evaporate 2 nitrous lixivium drawn from 
that rubbiſh, as ſoon as the cvaporation is brought toi 4, cen» 
tain pitch, à great many little cryſtals of ſea · ſalt form i in the 
liquor, and falt to the bottom of the veſſel. 
he Salt: petre workers in France: call:theſe! line particles 
the Grain, and take care to ſeparate them ſtom the liquor 
(which, as long as it continues hot, keeps the ſalt · petre diſ- 
loved) before: they ſer it to cryſtallize. This fact ſeems a 
lile ſingular, conſidering that ſea-ſalt diſſolves in water 
e thary menen, babe on lizzes "with . yank | 
In order to diſcover wh mk gf: this ne e We 
uit recollect ſome truths delivered in our:theotcticall Ele 
ments. The firſt i, that water can keep but a minate I 
quantity of any falt in foturiony and that if water 
— with a ſalt be evaporat 
112e in proportion to the quantity of water 
bu kecond is, that thoſe ſalts which Fer the be in 
ee partieularly thoſe which run in the air, will diſſolve in 
aud in boiling water equally; whereas much cater | 
Wtitics of the other ſalts wilt difſotve in hot and oiling 
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water than in cold water.” "Theſe things being amine, 
When we know that ſea-falt is one of the firſt ſort, and falt. 
perre of the ſecond; the reaſon” why ſea Z- falt precipitates in 
he preparation of falt-petre appears at once. or 
Wen the ſolution of Salt · petre and Sea - ſalt comes to be 
Evaporated to ſuch a degree that it contains às much Sea -l 
as it poſſibly can, this falt muſt begin to cryſtallize, and con · 
tinue to do fo gradually as the evaporation advances. But 
becauſe at the fame time it does not contain as much falt. 
petre as it can hold, ſeeing it is capable of diſſolving a much 
greater gener thereof when it is boiling hot than when it 
is cold, this laſt- named falt will not cryſtallize ſo foon. If 
the evaporation were continued till the eaſe of-the-Salt-petre 
came to be the ſame with that of the Sea - falt, then the falt- 
petre alſo would begin to cryſtallize gradually in proportion 
to the water evaporated, and the two'falts will continue cry- 
ſtallizing promiſcuouſly together: but it is never carried ſo 
far; nor is it ever neceſſary: for, as the water cools; it be- 
comes more and more incapable of holding in ſolution the 
lame quantity of falt-petre as when it was boiling hot. 
And then comes the very reverſe, with regard to the cry: 
ſtallizing of the two falts; for then the Salt · petre ſhoots 
and not the Sea-ſalt. The reaſon of this fact alſo is found- 
ed on what has juſt been ſaid. The Sea - ſalt, of which cold 
water will difelre as much as boiling water, and which 
owed its cryſtallizing before only to the evaporation, now 
ceaſes to cryſtallize as ſoon as the evaporation craſes; while oy 
the Salt-petre, which the water kept diſſdlved only becaule 84 
it was boiling hot, is forced to cryſtallize merely by the cool- cer 
þ ien the ſolution of Salt-petre has yielded as many ct): lam 
ſtals of that Salt as it can yield by cooling, it is again eu- 
porated, and being then ſuffered to cool yields more cryltals 
And thus they continue evaporating and cryſtallizing, til 
the liquor will afford no more cryſtals. It is plain that ® 
the Salt · petre cryſtallizes; the proportion of Sea-ſalt to tit 
diſſolving liquor increaſes; and as a certain quantity of v7 
ter evaporates alſo during the time employed in cryſtallizing 
the Salt-petre, 4 quantity of -Sea-falt, - proportioned to the 
water ſo evaporating, "muſt cryſtallize in that time : and if 
is the reaſon why Salt · petre is adulterated with a mixture" 
Sea- falt. It likewiſe follows that the laſt cryſtals of N oY 
obtained from a ſolution of Salt · petre and Sea · ſalt, covet 
much more Sea: ſalt than the firſ. f 
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From all that has been ſaid concerning the cryſtallization 
of Salt-petre and Sea-ſalt, it is eaſy to deduce the proper: 
way of purifying the-former/of theſe. two Salts from a mix- 
ture of the latter. For this purpoſe the Salt - pette to be re · 
fined need only be diſſolved in fair water. The proportion 
between the two ſalts in this ſecond ſolution is very different 
from what it was in the former; for it contains no more Sea- 
ſalt than what had cryſtallized along with the Salt · petre un 
der favour of the evaporation, the reſt having been left diſ- 
ſolved in the liquor that refuſed to yield any more nitrous 
( IIECS pl RY Ob APR WE OM de gt 3+ 
_ there is therefore a much greater quantity of Salt- 
petre than of Sea-ſalt in this ſecond. ſolution, it is eaſy to 
evaporate it to ſuch a degree that a great deal of Salt - petre 
ſhall cryſtallize, while much more of the water muſt ne- 
ceſſarily be evaporated before any of the Sea · ſalt will eryſtal · 
lize. e CHCA 6. owns 
However, the Salt-petre- is not yet entirely freed from all 
mixture of Sea-ſalt by this firſt purification; for the cryſtals 
a obtained from this liquor, in which Sea-falt is diſſoved; are 
. ſill encruſted, and, as it were, infected therewith: hence 
ts it comes, that, to. refine the Salt - petre thoroughly, theſe 
d eryſtallizations muſt be repeated four or five times. 
The Salt petre men commonly content themſelves with 
cyſtallizing it thrice, and call the produce Salt-petre of the 
firſt, ſecond, or third ſhoot, according to the number of 
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Salt · petre, even that of the third ſhooting, is not yet. ſuffi - 
ciently pure for Chymical experiments that require much ac- 
Uracy :. {0 that it muſt be further purified; but ſtill by the 
lame method. REED oe ions os 
The Nitrous Acid is not pure-in the earths and ſtones 
rom which it is extracted. It is combined partly with the 
rery earth in which it is formed, and partly with the Vola- 
tile Alkali produced by the putrefaction of the vegetable or 
aimal matters that concurred to its generation. A Fixed 
Alkali and Quick-lime are added to the lixivium of a nitrous 
erb, in order to decompoſe the nitrous Salt formed in that 
earth, and to ſeparate the Acid from the Volatile Alkali and 
the abſorbent earth with which it is united: thence comes 
lat copious ſediment which appears in the lye at the begin- 
ung of the evaporation. . Theſe matters form with that A- 
a true Nitre, much more capable than the original Ni- 
vous Salty of eryſtallization, detonation, and the other pro- 
. ee e e 8 perties- 
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oſtallizations' it has undergone. But their beſt refined 
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water than in cold water. Theſe things being admitted, 
when we know that ſea-ſalt is one of the firſt ſort, and ſalt. 
proc of the ſecond, the reaſon why ſea-falt precipitates in 
he preparation of ſalt- petre appears at once. For 
When the ſolution of Salt-petre and Sea- ſalt comes to be 
evaporated to ſuch a degree that it contains as much Sea ·bſalt 
as it poſſibly can, this ſalt muſt begin to cryſtallize, and con- 
tinue to do ſo gradually as the evaporation advances. But 
becauſe at the ſame time it does not contain as much ſalt. 
petre as it can hold, ſeeing it is capable of diſſolving a much 
greater 8 thereof when it is boiling hot than when it 
is cold, this laſt- named falt will not cryſtallize ſo foon. If 
the evaporation were continued till the caſe of the Salt-petre 
came to be the ſame with that of the Sea- ſalt, then the falt- 
petre alſo would begin to cryſtallize gradually in proportion 
to the water evaporated, and the two falts will continue cry- 
ſtallizing promiſcuouſly together: but it is never carried ſo 
far; nor is it ever neceſſary: for, as the water cools, it be- 
comes more and more incapable of holding in ſolution the 
lame quantity of falt-petre as when it was boiling hot. 
And then comes the very reverſe, with regard to the cry- 
- ftallizing of the two falts; for then the Salt-petre ſhoots, 
and not the Sea-ſalt. The reaſon of this fact alſo is found- 
ed on what has Juſt been ſaid. The Sea-falt, of which cold 
water will diffolve as much as boiling water, and which 
owed its cryſtallizing before only to the evaporation, now 
ceaſes to cryſtallize as ſoon as the evaporation ceaſes; while 
the Salt-· petre, which the water kept diſſolved only becauſe 
it was boiling hot, is forced to cryſtallize merely by the cool 
* % ͤ x 4 „„ 
hen the ſolution of Salt- petre has yielded as many tf: 
ſtals of that Salt as it can yield by cooling, it is again cha- 
porated, and being then ſuffered to cool yields more cryltals 
And thus they continue evaporating and cryſtallizing, tl 
the liquor will afford no more cryſtals. It is plain that # 
the Salt-petre cryſtallizes, the proportion of Seca · ſalt to tit 
diſſolving liquor increaſes; and as a certain quantity of wi 
ter evaporates alſo during the time employed in cryſtallizug 
the Salt-petre, à quantity of Sea-falt, proportioned to th 
water ſo evaporating, muſt cryſtallize in that time: and „ 
is the reaſon why Salt · petre is adulterated with a mixture? 
Sea-falt.. It likewiſe follows that the laſt cryſtals of N *. 
obtained from a ſolution of Salt petre and Sea · ſalt, cov 
much more Sea; ſalt than the firſt. From 
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From all that has been ſaid concerning the cryſtallization: 
of Salt-petre and Sea- ſalt, it is eaſy to deduce the proper 
way of purifying the former of theſe two Salts from a mix- 
ture of the latter. For this purpoſe the Salt-petre to be res; 
fned need only be diſſolved in fair water. The proportion 
between the two ſalts in this ſecond ſolution is very different 
from what it was in the former; for it contains no more Sea- 
falt than what had cryſtallized along with the Salt-petre un- 
ger favour of the evaporation, the reſt having been left diſ- 
ſolved in the liquor that refuſed to yield any more nitrous 
cryſtals. e e 

2 there is therefore a much greater quantity of Salt- 
petre than of Sea-ſalt in this ſecond ſolution, it is eaſy to 
evaporate it to ſuch a degree that a great deal of Salt-petre 
ſhall cryſtallize, while much more of the water muſt ne- 
ceſſarily be evaporated before any of the Sea-ſalt will cryſtal- 
ine. | By GR 

However, the Salt-petre is not yet entirely freed from all 
mixture of Sea- ſalt by this firſt purification; for the cryſtals 
obtained from this liquor, in which Sea-falt is diſſoved; are 
ſtill encruſted, and, as it were, infected therewith : hence 
it comes, that, to. refine the Salt: petre thoroughly, theſe 
cryltallizations muſt be repeated four or five times. 5 

The Salt- petre men commonly content themſelves with. 
cryſtallizing it thrice, and call the produce Salt-petre of the 
firt, ſecond, or third ſhoot, according to the number of 
cyltallizations it has undergone. But their beſt refined 
delt. petre, even that of the third ſhooting, is not yet ſuffi - 
cently pure for Chymical experiments that require much ac- 
2 1 that it muſt be further purified z but ſtill by the 
ame method. e ; | 

The Nitrous Acid is not pure-in the earths and ſtones 
rom which it is extracted. It is combined partly with the 
very earth in which it is formed, and partly with the Vola- 
tile Alkali produced by the putrefaction of the vegetable or 
auimal matters that concurred to its generation. A Fixed 
Allali and Quick- lime are added to the lixivium of a nitrous 
einn, in order to decompoſe the nitrous Salt formed in that 
art, and to ſeparate the Acid from the Volatile Alkali and 
the abſorbent earth with which it is united : thence comes 
lat copious ſediment which appears in the lye at the begin- 
a0 of the evaporation. Theſe matters form with that A- 
a true Nitre, much more capable than the original Ni- 
0us Salts of cryſtallization, detonation, and the other pro- 
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nnn are eſſential thereta· The baſis. of Nitre is 
therefore a Fixed Alkali mixed with a little lime. 
The Mother of Nitre, which will yield no more cryſtal, 
is brown and thick: by evaporation over a fire it is further 
inſpiffated, and becomes a dry, ſolid body; which, howerer, 
being left to itſelf ſoon gives, and runs into a liquor... "Thi 
water ſtill contains a good deal of Nitre, Sea-ſalt,- and the 
Acids of theſe Salts united with an abſorbent earth. It con- 
tains moreover a great deal of 2 Wt, ſid. e which 
prevents its cryſtallizing. 

All ſaline ſolutions in coneral, * 4 9 yielded a cer. 
tain quantity of cryſtals, grow thiek, and refuſe to part wit 
any more, though they ſtill contain much Salt. They are al 
called Mot her- waters, as well as that which hath Melle 
Nitre. The Mother- waters of different Salts, m prove the 
ſubjects of curious and uſeful inquiries. 

If a Fixed Alkali be mixed with the Mother of Nitre, 
copious white precipitate immediately falls, 'which being 
collected and dried is called Magneſia. This precipitate is 
nothing but the abſorbent earth that was united with the 
Nitrous Acid, together with a good deal of the lime that 
was added, and ns alſo united with that Acid, from which 
the ey are now ſeparated by the Fed Ae to tbe 
uſual laws of aſſinities. 

The Vitriolic Acid dende upon Mother of —— 
many Acid vapours to rife, which are a compound of the 
Nitrous and Marine Acids, that is, an Agua Regia: On this 
occaſion alſo there falls a large quantity of a white powder, 
which is ſtill called Magnefea ; yet it differs from the forme! 
in that it is not, like it, a pure abſorbent. gr | * com · 
bined with the Vitriolic Acid. 

An Aqua regis may alſo be drawn/ from witrous earths 
by the force at, ew! re without . the ver e ol mn addita 
ment. 
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PROCESS 1. 


To decompoſe Nitre by means of the Phlogifton.” Nitre je fixed 
by Charcoal. Chiu of OG" Sal ee | 


Ly L ARE the pureſt Salt- pere i in mating put it into 3 

large crucible, which it may but half fill; ſet the ciu- 
cible in a common furnace, and ſurround it with co 1 
When it is red-hot the Nitre will melt, and berome as * 
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15 water.” Then throw inta the erucible-a ſmall quantity of 
charcoal- * we Nitre and the Charcoal will immediately 
deflagrate with violence; and a- great commotion will be 
niſed, accompanied wich a conſiderable hiſſing, and ahun- 
dance of black ſmoke. + As the charcoal waſtes, the detonay 
tion will abate, and ceale emirely. as ſoon wenn coal. win 
conſumed. x06 M 

Then throw into qhe exucible the 7 a quantity of chan: 
coal-duſt as before, and the ſame phenomena will be repeat- 
ed. Let this coal alſo be conſumed: then add more, and 
go on in the ſame manner till you can excite no further de- 
fagration 3-always obſerving to let the burning coal be en- 
tirely conſumed before you add any freſh. When no deffa- 
gration enſues, the matter ee in the crucible wall * 
Joſt _ of its aid. mY | 


OBSERVATIONS. 


1 will not take fire, unleſs the inflammable 3 
added to it be actually burning, or the Nitre itſelf red-hot, 
and ſo thoroughly ignited, as immediately to 2 ir 
Therefore, if you would procure. the detonation of 
vith charooal, and make uſe of cold charcoal, as in che — 
ceſs, the Nitre in the crucible muſt be red · hot, and in per- 
fect fuſion: but you may alſo uſe. AE: coals, and then the 
Nitre need not be red- hot. 

It is proper that the crucible uſed in this experiment ſhauſd 
be only half full; for during the detonation. its contents 
well, and might run over without this precaution. For the 
lame reaſon, the charcoal-duſt i is to be thrown. in by little and 
little; and that firſt put in muſt be entirely copay beloge | 
— addods. + 44,29 was” __ 12 

e matter r remaining in the.cruc ſter the opera 
82 very ſtrong Fixed Alkali. Being expoſed to the Flew 
quickly attracts the moiſture thereof, and runs into a liquor. 
lt is called Alkalizated Nitre, or, to diſtinguiſ it from Nitre 


—.— by hs ware A ers, Wr by 
cl.. 
However, this Al not abſolutely pure, It fill Gon- 


tains a — Nute apy = not been decompoſed. 
For when there remains but a little of this ſalt mixed with a 
Feit quantity, of Alkali which is. not inflammable, the Al- 
au i ſome, meaſure ſhalters it, cats it Oer, and obltrutts 

it immediate contact with the inſlammable matters applied 
vbich jg * to make it deflag rate. 
; * 8 by. It 


Ss 


DEE n e 


I 
— 


— , — - 
— — 
E 


=D A 
S 4 n 


— — 
—— = 
WW — - << — — 


2 — 
* I 3 
— A Y 
„ N 
. Kei 
* > 
hg n . IDF tn 
jj em On ET f —8 
r a G 
” * . 
= 


en e 4 
4 : "IV. Sb WO * a 
f „ . IN : 
SY Foe TH : EY 3 CALL - - 8 
E SES. 


the. - 78 EEA TS % rn Sed. 1 


If the Fired Alkali be deſired perfectly free from a any 
Vue of undecompoſed Nitre, the fire about the erucible 
muſt be conſiderably increaſed as ſoon as the detonation i 

entirely over the matter muſt be made to flow, which! re 
quires à much ſtronger heat than would melt © Nitre, and 
kept thus in fuſion for about an hour. After this no perfect 
Nitre will be found therein: for the little that was len, bes 
ing unable to abide the force of the fire, as not being ex 
tremely fixed, either is entirely diſſipated, or r its _ 
which | is carried off by the violence Of. the heat. 

Fixed Nitre contains alſo a portion of the ork = con · 


Bituted the baſis of the Nitre, which is no other than the 


lime employed in its cryſtallization, or elſe ſome of the earth 
with which its Acid-was- originally combined, and which it 
retained in cryſtallizing. When Nitre is deflagrated with 
Juch matters as produce aſhes, theſe aſhes likewiſe > furniſh 2 
certain quantity of. earth, which mixes with the Fixed Alla. 
li. To ſeparate theſe ſeveral earths from the Alkali, nothing 
more is requiſite than to let it run per deliguium, or to di. 
ſolve it in water, and filter the ſolution through brown p- 
per. Whatever is ſaline will paſs through the _ Ar the 
Water, and the earthy part will be left upon it. 
The Nitrous Acid is not only diſſipated — the deft 
ation of the Nitre, but is even deſtroyed, and perfect 

E The ſmoke that riſes during the operation has 
not the leaſt, odour of an Acid. Its nature may be accurate- 
ly examined by catching it in 1 ra veſſels, and condenſing 
It into a liquor. | 4 

Nitre differs from Sulphur, and Een all Aber inflamms 
ble bodies: whatever, in this, that the free "acceſs of the ar 
is indifpenſably neceffary to make any 'of the others burn; 
whereas Ni itre, and Nitre only, is capable of burning in 
cloſe veſſels: and this property furniſhes'us with the means 
of collecting the N ener it diſcharges m. en 
tion. 

For this "OY to a eibolatd@ nder, retort you muſ ft 
two or three large adopters: ſet the retort in a furnace; 
under i it make a eg ſufficient to keep its bottom moderate)f 
red. Then take a ſmall quantity, two or three pinches jor 
example, of a mixture of three parts of Nitre with one 
charcoal-duſt, and drop it into the retort through its ak 

which muſt be uppermoſt, and immediately re N. 
A detonation inſtantly enſues, and the vapours that mu 


from the inflamed . of Nitre hong er be 
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When the detonation it over, and the vapours condenfed, 
or nearly ſoy! drop ĩnto the retort another equal quantity of 


4 f 


the mixture; and repeat this till you find there is liquor 


racy. This liquor is almoſt inſipid, and thews no tokens of 
acidity; or at moſt but very flight ones. It is called Cent 
of Nee eee HRT] d . WWPIRTOT 

It is eaſy to perceive why ſeveral adopters are required in 


ture muſt be introduced into the retort at once; The explo- 


occaſion, would quickly burſt the veſſels, if all theſe precau- 
tions were not attended to. This plainly appears from the 


ze poſition of Nitre, Sulphur, and- Charcoal. ty. 
| Nitre is alſo decompoſed and takes fire by the means of 
Sulphur; but the circumſtances and the reſult differ widely 
from thoſe produced therewith by charcoal, or any other in- 
fammabie er br 25's if, e ee en 

Nitre deflagrates with Sulphur. on account of the Phlogi- 


mixed with two or three parts of Nitre, and the mixturt 


ry projection there ariſes a detonation accompanied with a 

The vapours diſcharged on this occaſion have the mingled 
{mell of a Sulphureous Spirit and Spirit of Nitre; and if 
they be collected by means of a tubulated retort, and ſuch an 


4 : 


mixture of the Acid of Sulphur, the Sulphureous Spirit, 
and the Acid of Nitre; the firſt being in greater quantity 
than the other two, and the ſecond greater than the laſt. 

| Nor is the remainder after detonation a Fixed Alkali, as 
in the former: experiments; but a Neutral Salt, conſiſting of 


ſort ol Vitriolated Tartar known in medicine by the name 
of Sal Polychreſtum. ee en r 

| There are evidently two eſſential differences between this 
alt experiment: and the preceding one. What remains after 
dae deflagration of Nitre with Sulphur is not a Fixed Alkali: 
and, moreoxer, the vapours emitted in the operation are im- 


the 


therein for a while, and at laſt condenſe into a liquor. 


enougb in the recipients to be examined with eaſe and accu- 


this experiment, and why a very. ſmall quantity of the mix- 
ſion, and the quantity of air and vapours diſcharged. on this 


terrible effects of gun · powder, which is nothing but a com- 


ſton which the latter contains. If one part of Sulphur be 


thrown by little and little into a red-hot crucible, upon eve- 


apparatus of veſſels as was uſed in the preceding experiment, 
the liquor contained in the recipients is found to be an actual 


the Acid of Sulphur combined with the Alkali of Nitre; a 


Megnated with a quantity of the Nitrous Acid; which is not 
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the 5 when Nitre is decompoſed by * inflammabl 


matter which contains no Vitriolic Acid. 

The reaſon of theſe differences is naturally deducible from 
br hath been already ſaid coneerning the properties of the 
Vitriolic and Nitrous Aeids. We have ſeen that by burning 
Sulphur its Acid is not decompoſed, but only ſeparated fron 
its Phlogiſton. We alſo know, that its Acid has a great af. 
finity with Fixed Alkalis. 'Theſe things being granted, it 
follows that, as ſoon as the Nitrous Acid quits its Alkiline 
baſis, by deflagrating with the Phlogiſton of the Sulphyr, the 
Acid of this very Sulphur, being ſet at liberty by that def 
gration, muſt vie with the Alkaline baſis ed by the 
Acid of 'Nitre, and therewith form a Neutral Salt. Hence, 
inſtead of a Fixed Alkali, we find at the end of the open 
tion a ſort of Vitriolated Tartar; the Acids of Sulphur and 
of Vitriol being the fame, as is evident from er den been 
above ſaid concerning them. 
In order to diſcover the cauſe of che other nom, 
we muſt recollect two things advanced in our Elements af 
the Theory; to wit, that the affinity of the Vitriolic Acid 
with Fixed Alkalis is greater than that of the. Nitrous Acid} 
und again, that the Nitrous Acid is not capable of combining 


und any fire with the Phlogiſton, but when it is in the 


form of a Neutral Salt, that is, when it is united with - ſome 
alkaline, earthy, or metallic bafis. If theſe two principles 
be applied to the effect in queſtion, the: ſolution is 'caſy and 
natural. For, in the deflagration of Nitre with Sulphur, the 
Phlogifton is not the only ſubſtance capable of fe m_ the 
Nitrous Acid from its baſis : the Acid of the — 0 
und more of which is ſet at liberty as the Phlogiſton is con- 
famed, is alſo capable of producing the ſame effect; but 
with this difference, that the portion of the Nitrous Adi 
rhich is detached from its Alkali by the Phlogiſton is at the 
fame inſtant ſet on fire and decompoſed by that union 
whereas the portion thereof which is ſeparated by the Vitri 
olic Acid, being when ſo ſeparated incapable of — with 
the Phlogiſton, and of conſuming therewith, is preſer f 
entire, and riſes in vapours, together with that portion 9 
the Vitriolic Acid which 11 unite with the baſis 
15 2 8. 


\s f ” + ca LO * 1 1 , * 1 1 7 2 4 ; 
7 284 DS ASE * 4+ Its 72 * I AS kad 4 r 
* — 
* 


7 | * * 4 
: L 1 2 4 9 4 >. V ke | s | 
* * * G 1 & _ 6 . X. nr » 9 * ; # ww ov 8 mY a. 2 
* * 
— 4 . 
* 7 % * 7 * - Y . 4 : . 5 
4 1 1 * 72 > 42 * OED > 1 W v 41 7 Ajit 4 y ** -5 0 
. . = _—_ — 8 , 1 4 
CYT L ih 4s 4 1 11 7 2 a * 48 1 
1 * 14 - * > © 4 3 f 2 * * abide 3 
3 ; Ty 
* * « 6 Z M 2 . 
» 4 - 
9 + + 


1 PRACTICE or k 


* tf red FT ; bs ONE Tos 4 N Ts kn 
* % — 3 —— — — * — 
_— www * 4 i © * 85 ON ©. $1.4 29 5 " > % 
1 eh e O 0 B 88 = . ene tre 


* 1 11 4 N 515 i ; is 2 A . 1 #4 +> # „ X * 81 
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7 equal parts of well 4 od Nitre and — oo 


4 a very fine powder; and mingle theſe two ſubſtances, well 
together. Put the mixture into an earthen long · neck, ot a 
good glaſs e of ſuch a enen it may be. ws 
half: full! m 


dome; apply a large glaſs receiver, having a ſmall hole in 


covered with a flip of canvas ſmeared. with lute made of 
quick-lime and the white of an egg. Heat the veſſels very 
gradually. The receiver will ſoon — filled with very denſe 
— vapours, and drops will begin to a0 from the noſe of 
retort | © 141 OAT RA HA. 
Continue the ede need he bee A Jute when you 
obſerve the drops to follow each other but ſlowly, ſo that 2 
bore two thirds of a minute paſſes between them; and, in 
order to let out the redundant vapours, open the ſmall : hole 


operation raiſe the fire ſo. as to make the retort red. When 
you find that, even when the retort is red - hot, nothing more 
comes over, unlute the receiver, and without delay pour the 
liquor it contains into a eryſtal bottle, and cloſe it. Jar a 
oſtal ſtopple ground in Fu neck with emery. This liquor 
will be of a reddiſh yellow colour, ſmoking exceedingly, and 
the bottle containing it will be conſtantly — * red 
lumes like thoſe n in the 8 6 ou 4H 


7 0 SE R 4 TONS. 
Tax Vitiolie, Acid having 2 greater affinity 1 Fixed 


eg and being in the Vitriol united with a ferruginous baſis, 
68 . null quit that baſis to join with the Fixed Alkali of 
e Nitre; the Acid whereas a dd than the Vitrio- 


wg 


U 


triol: dry the Nitre thoroughly, and bruiſe it to a fine 
powder, \ Caloheithe Vitriol to redneſs: reduce it likewiſe 


Set this. veſſel in G reverberating e 8 with its : 


its body, fopped-mith a little lute. Let this receiver be ac- 
curately luted to the retort with che fat lute, and the joint 


in the receiver from time to time. Towards the end of the 


* lis than with any other ſubſtance, the Phlogiſton except. 
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lic, as we have already obſerved on ſeveral occaſions, muſ 
needs be thereby expelled from its bafis. The Nitre there. 
fore is decompoſed, by the Vitriol, and its Acid being fe at 
liberty, is carried up by the force of the fire. 
Indeed the Nitrous Acid, being thus ſeparated from its al. 
kaline- baſis, might be expected to combine with the ferrugi. 
nous baſis af the Vitriol : but as it has, like all other Acids, 
much leſs affinity with Metallic ſubſtances than with Alkalis, 
even a moderate degree of fire is ſufficient to ſeparate it from 
them. Moreover, this Acid hath either no effect, or very 
little, upon iron that has loſt much of its Phlogiſton by con- 
tracting an union with any Acid; which is the caſe of the 
ferruginous baſis of Vitriol. We. J 


. By the proceſs here delivered a very ſtrong, | perfectly de. 


Phlegmated, and vaſtly ſmoking Spirit of Nitre is obtained. 
If the precautions of drying the Nitre and caleining the Vi- 
trio} be neglected, the Acid that comes over, greedily at- 
tracting the water contained in theſe ſalts, will be very aque · 
ous, will not ſmoke, and will be almoſt colourleſs, with a 
very flight tinge Orden it n lo ot; s ih | 
The fumes of highly concentrated Spirit of Nitre, ſuch as 
that obtained by the above proceſs, are light, corroſive, and 
very dangerous to the lungs; being no other than the moſt 
dephlegmated part of the Nitrous Acid. The perſon there - 
fore who unlutes the veſſels, or pours the liquor out of the 
receiver into the bottle, ought with the greateſt caution to a- 
void drawing them in with his breath; and for that reaſon 
ought to place himſelf ſo that a current of air, either natural 
or artificial, may carry them off another way. It is alſo ne- 
ceffary that care be taken, during the operation, to give the 
vapours a little vent every now and then, by opening the {mall 
hole in the recipient; for they are ſo elaſtic, that, if too 
cloſely confined, they will burſt the veſſeis. 
When the operation is over, you will find a red mals at 
the bottom of the retort, caſt, as it were, in a mould. This 
is a Neutral Salt of the nature of Vitriolated Tartar, reſult- 
ing from the union of the Acid of the Vitriol with the Al- 
kaline baſis of the Nitre. | | N 
The fercugingus baſis of the Vitriol, which is mixed with 
this falt, gives it the red colour. To ſeparate it therefrom» 
you muſt pulveriſe it, diſſolve it in boiling-water, and filter 
the ſolution ſeveral times through brown paper; becauſe the 
ferruginous earth of the Vitriol is ſo fine, that ſome of it will 
paſs through the firſt time. When the ſolution is very ge 
and depoſites no ſediment, let it be ſet to ſhoot, and 10 


£ 


„ 
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| yield cryſtals of Vitriolated Taitasy to which Chymiſts have 

ren the peculiar title of Sul de e 

In this Caput mortuum we frequently find, beſides the fer- | 
ruginous earth of Vitriol, a portion of Nitre and Vitriol not 
decompoſed; either becauſe the two ſalts were not thorough- 
y mingled, or becauſe the fire was not raiſed high enough | 
Rus the end of the operation. 

Nitre may alſo be decompoſed, and its toi obtained; by 
the interpoſition of any of the other Vitriols, Alums, Gyp- 
ſums, Boles, Clays; in ſhort; by means of any compound 
in which the Vitriolic Acid is found, provided it have n not a 
Fixed Alkali for its'bafis: 

The diſtillers of ua fortis, who wake ute quintities's at 
a time, and who uſe the leaſt chargeable methods; do their 
buſineſs by the means of earths impregnated with the Vitri- 
olic Acid; fuch as Clays and Boles. - With theſe earths they 
accurately mix the Nitre from which they intend to draw 
their Spirit : this mixture they put into large oblong earthen 
pots, having a very ſhort curved neck, which enters a rect» 
pient of the ſame matter and form. Theſe veſſels they place 
in two rows oppoſite to each other in long furnaces, and co- 
ver them over with bricks cemented with Windſor+loam, 
vhich ſerves for a reverberatory : then they light the fire in 
the furnace, making it at firſt very ſmall, only to warm the 
veſſels; after which they throw in wood; and raife the fire 
ll the pots grow quite red-hot, in which _ "_ keep 
it up till the diſtillation is entirely finiſhed. 

The Acid of Nitre may alfo be ſeparated from its baſis by 
means of the pure Vitriolic Acid. For this purpoſe the Ni- 
tre from which you mean to extract the Acid muſt be finely 
pulverized, put into a glaſs retort, and a third of its weight 
of concentrated Oil of Vitriol poured on it: the retort muſt | 
de placed in a reverberating furnace, _ a receiver, like that | 


t uled in the precedi n, expeditiouſly applied. 
8 As ſoon as the 01 of Vi Vitriol e the 22 the mix 

| ture grows hot, and copious red fumes begin to appear: forne 
drops of the err come over even. before the fire is kindled 
in the furnace. 

On. this occaſion the ſire muſt * adn. becauſe the 
Vitriolic Acid, being clogged by no baſis, acts upon the Ni- 
tre much more briſkly, and with much greater eifelly: than. 
When it is not pure. 

This operation may * n a r * | 
* edy and commodious way of — the Nitrous 
acid. In other reſpects _ precautions recommended he | 

the 


W ELE MEN TS o rA Sc, 
the "IF experiment muſt be carefully obſerved here, 


ceiver. M. 
The Spirit of Nitre extracted by this method i is as 3s fl 
and ſmokes as much, as that obtained. by.calcined Vitriol, 
provided the Oil of Vitriol made uſe of be well concentrat- 
ed; but it is generally tainted by the admixture of a ſmall 
portion of the Vitriolig Acid, which, having no baſs of i 
own to reſtrain it, is carried up by the heat hefore 1 It can lay 
hold of the baſis of the Nitre. 
There are ſeveral experiments in 8 that ſucceed 
equally well whether the Nitrous Acid be or be not thus . 
dulterated with a mixture of the Vitriolic Acid; but there 
are ſome, as we ſhall ſee, that will not ſucceed without a 
Spirit of Nitre ſo mixed. If the Acid be diſtilled with 
view to ſuch experiments, it mult be kept as it is. But mol 
experiments require the Spirit of Nitre to be abſolutely pure; 
and if it be intended for ſuch, it an be perfeAly cleanſed 
from the Vitriolic taint. - | 
This is eaſily effected by mixing your Spirit with very 
pure Nitre, and diſtilling it a ſecond time. The Vitriolic 
Acid, with which this Spirit of Nitre is adulterated, coming 
in contact with a great quantity of undecompoſed Nitre 
unites with its Alkaline baſis, and expels a Proportionable 
quantity of the Nitrous Acid. 
In the retort made uſe of to diſtil the Ni itrous Acid, by 
means of the pure Vitriolic Acid, is found a Caput morti- 


Acid by the interpoſition of Vitriol, in as much as it con- 
. tains no red ferruginous earth. This is a very white faline 

maſs, moulded in the bottom of the retort: if you pound it 
diſſolve it in boiling water, and evaporate the ſolution, it 
will ſhoot into cryſtals of Vitriolated Tartar : ſometimes al- 
10 it contains a portion of undecompoſed Nitre, which 
ſhoots after the Vitriolated T artar, ecauſe it 1s much more 
ſoluble i in water. | 5 | 


CHAT. 


both in diſtilling the. Acid and in taking it out of the 6e. 


2m, differing from that left after the diſtillation of the fame 


— 


| Chap. 43 PRACTICE or CHY 


Y Or, * 

** > 4 : + 4 Y%» Atv 102 ts * : > » = 5 7 1 0 4 1 

« FI" 24.7 PM, YAM. 4-7 5 ett : 3s %, . 7 

1 1322222ͤ]ͥ ͤ ö A © . ˙ IS ESL? LL IE. LET, 3 

; 5 * 4 ta — 0 7 2 — TIC 

8 "I... > ; : 

2 — . — — — — — = — * 
W . ” : Pew 1 * 7 N by VS Wks 4 & 24% * ; TY T1 4 a 

26 * * W 8 ” > f 12 „ * £ . 


by $ , o By — 
P + * * 1 P * : "4 L ” 1 "x 1 ng, : 8 1 * S *: ? i bl x 
4 k . oF * * * by ve * , e ” os | e 1 . ö : 8 
+ : 4 y . . ! * IK, FF. 1 1 
. 1 5.4% Tt 7 * EE NR ine ngh £+ 50 
5 = 3 ©; 3:7 3D ©: LEST» ET 3 
* 
. I 4 4 * 3 
1 6 2 * : 
I : ; * 1 : j *> , 4 : , * » 1 oy 
4 b * ; a * 7 4 14 . a 1 
* . 2 
3 4 . « - $3, 4 2 * Fd G : 
00 ARINE ACID. 
a % 0 4 * 1 a * 4 
4 * 4 4 1 5 * v 90 * of i * * + 
19 25 6 7 | ö e SEAN „* 


3 f ** * * - * 
8 2 WI 2 * 2 1 
_ 
— 


— ab 

7 | : : 0 | ; W . Y p R * 9% * N 
» 2 * " — 1 

ö FR "I Me. ? F 3 | I N 
+ : y IJ E 2 - . 
PADDED 


Ty extract Sea ſalt From Sea- water, and from Brine:ſprings. ; 
PU Orr TRY E pfom Salt. | STE Le VE e L036, 


— _ — A TIDE. 4c 


OI i — 


ILT ER the falt-water from which you intend to extract 
the ſalt : evaporate it by boiling till you ſee on its ſur- 
face a dark pellicle: this conſiſts wholly of little cryſtals of 
{alt juſt beginning to ſhoot: now flacken the fire, that the 
brine may evaporate more ſlowly, and without any agitation. 
The cryſtals, which at firft were very ſmall, will become 
larger, and form hollow truncated pyramids, the apices 
whereof will point downwards, and their baſes be even with 
the ſurface of the liquor. 1 | 
Theſe pyramidal cryſtals are only collections of ſmall cu- 
bical cryſtals concreted into this form. When they have ac- lt 
quired a certain magnitude they fall to the bottom of the li- 11 
quor. When they come to be in ſuch heaps as almoſt to FR 
reach the ſurface of the liquor, decant it from them, and 9 
a; the evaporation till no more cryſtals of Sea-falt will 1 
100t. | eee, 
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Txt Acid of Sea-ſalt is ſcarce ever found, either in ſea- 
water or in the earth, otherwiſe. than united with a fixed al- 
kali of a particular kind, which is its natural baſis; and con- 
ſequently it is in the form of a Neutral Salt. This ſalt is 
plentifully diſſolved in the waters of the ocean, and when 
obtained therefrom bears the name of Sea-/alt. It is alſo 
ound an the earth in vaſt cryſtalline maſſes, and 1s then cal - 
led Sal. gem e ſo that Sea - ſalt and Sal-gem are but one and 
the ſame fort of falt, differing very little from each other, ex- 
«pt as to the places where they are found. ___ 
ln the earth are alſo found ſprings and fountains, whoſe 
later are ſtrong brines, a great deal of Sea-ſalt being diſ- 
ched in them. Theſe ſprings either riſe directly from the 
| 22 ; ſea, 


falt will continue diflblved in cold water as boiling water will 


neſs of the liquor allows them to form more regularly, and 


become larger. Nor after this ſhould the evaporation be 


are almoſt always moiſt. This ſort, of ſalt is known 4 
name of Epſom Salt, which it owes to a ſalt ſpring. in 


| when the fun has leſs power and rains are frequent, this me- 
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ſea, or run thr ough ſome mines of Sal-gem, of which they 
take up a quantity in their paffage. 
As the ſame, or at leaſt nearly the ſame, quantity of Sta. 


take up, it cannot ſhoot, as Nitre does, by the mere cooling 
of the water in. which it is diſſobved: it cryſtallizes only by 
the means of evaporation, which continually leſſens the pro- 
portion of the water to the falt; fo that ir is always capable 
of containing uſt ſo much: the leſs Sea-ſalt the more there is 
cryſtallized. | 6 
The brine ſhould not beil after. you perceive the pellicle of 
little cryſtals beginning to form on its ſurface ; for the calm. 


hurried: on too faſt ; for a ſaline cruſt would form on the li- 
quor, which, by preventing the vapours from being carried 
off, would obſtruct the cryſtallization 

If the [evaporation be continued after the liquor ceaſes to 
yield any cryſtals of Sea - ſalt, other cryſtals will be obtained 
of an oblong four- ſided form, which have a. bitter taſte, and 


4 
land, from the water of which it was firſt extracted. This 
falt, or rather ſaline compound, is.'a; eongeries of Glauber's 
ſalt and Sea-falt, in a manner confqunded together, and 
mixed with ſome of the Mather of Sea-ſfalt, in which is con- 
tained a kind of bituminous. matter. Theſe two Neutral 
Salts, which conſtitute the Epſom Salt, may be eafily ſepa- 
rated from each other, by means of cryſtallization.only. Ep- 
ſom Salt is purgative and bitter; and therefore named Sal 
Catharticum Amarum, or bitter purging Salts. 

There are different methods uſed in great works for ob- 
taing Sea-ſalt out of water in which it is diſſolved. The 
ſimpleſt and eaſieſt is that praQtiſed in France, and in all 
thoſe countries which are not colder. On the ſea-ſhore the) 
lay out a ſort of broad ſhallow pits, pans; or rather ponds 
which the ſea fills with the tide of flood. When the ponds 
are thus filled, they ſtop their communication with the ſea, 
and leave the water to evaporate by the heat of the ſun; bj 
which means all the ſalt contained in it neeeſſarily cryſtallizss 
Theſe pits are ealled Salt Ponds. Salt can be made in ths 
way in the ſymmer-time only; at leaſt in France, and other 
countries of the ſame temperature: for during the wintef 
thod is not practicable. For 


bom, — © ww, mend wah. acts 
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: 


it ebbs. During the interval between two tides of flood the 


was contained in the evaporated water. Thus they let it ac- 
then waſh it out with freſh water, which they evaporate 


over a fire in leaden boilers. wat 
To obtain the Salt from brine-ſprings, the water need on- 
ly de evaporated : but as ſeveral of theſe ſprings contain too 
little ſalt to pay the charges that would be incurred, if the 
evaporation were effected by the force of fire only, the ma- 
nufacturers have fallen upon a leſs expenſive method of get- 
ting rid of the greateſt part of the water, and preparing the 


leſs fire, than would otherwife have been neceſſar x. 
The method conſiſts in making the water fall from a cer - 
tain heighth on a great many fmall ſpars of wood, which di- 


vide it into particles like rain. This is performed under 


ſheds open to all the winds, which paſs freely through this 
atificial ſhower. By this means the water preſents to the 
ar a great extent of ſurface, being indeed reduced almoſt en - 
tirely to ſurface, and the evaporation is carried on with great 
caſe and expedition. The water is raiſed by pumps to the 
deighth from which it is intended to fall *. n 


, 
8 2 
— ** : 


"PROCESS I. 
Experiments concerning the decompoſition of Sea-ſalt, by 
means of the Phlogiſton. Kunckel's Phoſphorus. 

. F pure urine that has fermented five or ſix days take 
a quantity in proportion to the quantity of phoſ- 
phorus you intend to make: it requires about one third 


1 Fe: F 8 ; | _ ; 
5 *r Marquis de Montalembert, in a Memoir read before the Academy 
der ene propoſes a new method of effeCting theſe evaporations, toge- 
"A 5 ſome conſiderable improvements in the ſtructure and diſpoſition of 
time - dings neceſſary for that purpoſe. They are called by the French Ba- 

| lues i & Graduation; which may properly enough be rendered Brine- 


er, 
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For this reaſbn, as it often rains in the province &f Ner- 
mandy, the inhabitants take another way to extract Salt from 


beaps of ſand on the ſhore, ſo that the tide waters and 
drenches them when it flows, and leaves the ſand dry when 


ſan and the air eaſily carry off the moiſture that was left, 
and fo the fand remains impregnated with - all che falt that 


brine for cryſtallization, in much leſs time, and with much 


ce part 
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tc part of a hogſhead to make a dram of Phoſphorus. Eu. 
46 porate it in iron pans, till it become clotted, hard, black, 
«and nearly like chimney - ſoot; at which time it will be re. 
« duced to about a ſixtieth part of its original weight before 
i ho nn gen piop oe rank 

„ When the urine is brought to this condition put it in 
<«. ſeveral portions into ſo many iron pots, under which you 
« muſt keep a pretty briſk fire ſo as to make their bottoms req, 
& and ſtir it inceſſantly till the volatile ſalt and the fetid oil 


« be almoſt wholly diſſipated, till the matter ceaſe to emit 


« any ſmoke, and till it ſmell like peach-bloſſoms. Then 
« put out the fire, and pour on the matter, which will now 
it be reduced to a powder, ſomewhat more than twice its 
« weight of warm water. Stir it about in this water, and 
ec Jeave it to ſoak therein for twenty-four hours. Pour of 
ce the-water by inclination; dry the drenched matter, and 
«.pulyerize it. The previous calcination carries off from 
ec the matter about a third of its weight, and the lixiviation 
« waſhes out half the remainder. EEE OH cine | 
« With, what remains thus calcined, waſhed, and dried, 
cc. mix half its weight of gravel, or yellow freeſtone raſped, 


t « having ſiſted out and thrown away all the fineſt -particles. 


* 


River ſand is not proper on this occaſion, becauſe it flies 
« in a hot fire. Then add to this mixture a ſixteenth part 
« of its weight of charcoal, made of beech, or of any other 
« wood except oak, becauſe that alſo flies. Moiſten the 
« whole with as much water as will bring it to a ſtiff paſte, 
« by working and kneading it with your hands: now intro- 
« duce it into your retort, taking care not to daub its neck. 
« The retort muſt be of the beſt earth, and of ſuch a ſize, 
« that when your matter is in it, a full third thereof hall 
« Hill be empty. .. Ry: : 

« Place your retort, thus charged, in a reverberating fur- 
« nace, ſo proportioned, that there may be an interval of 
« two inches all round between the ſides of the furnace and 


<« the bowl of the retort, even where it contracts to form 


« the neck, which ſhould ſtand inclined at an angle of fixty: 

ce degrees. Stop all the apertures of the furnace, except the 

«. doors of the fire - place and aſn- hole. 1 
« Fit on to the retort a large glaſs ballon two thirds fu 


« of water, and lute them together, as in RS 1 
* Smoking Spirit of Nitre. In the hinder part of this da” 


& Jon, a little above the ſurface of the water, a fall bo 
« muſt be bored. This hole is to be ſtopped with 2 e 


« peg of birch-wood, winctr muſt flip in and out _ hs 


* 


2 
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te and have à ſmall knob to prevent its falling into the bal 
« Jon. This peg is to be pulled out from time to time, that 
« by applying the hand to the hole it may be known whether 
« the air, rareſied by the head of the retort, iſſues out with 
« too much or to little force. +. b why 
ef the air ruſhes out with too much rapidity, and with 
« a hiſſing noiſe, the door of the aſn hole muſt be entirely 
« ſhut, in order to ſlacken the fire. If it do not ſtrike pret- 
« ty ſmartly againſt. the hand, that door muſt be opened 
« wider, and large coals thrown into the fire- place to quick- 
« en the fire immediately. . i JET” >» 
« The operation uſually laſts four aud twenty hours; and 
« the following ſigns ſhew that it will ſucceed, provided the 
6 retort-refiſtghe r... et OT 
« You mult begin the operation with putting ſome un- 
« lighted charcoal in the aſn- hole, and a little lighted. char- 
« coal at the door thereof, in order to warm the retort v 
« ſlowly. When the whole is kindled, puſh it into the aſn- 
« hole, and cloſe the door thereof with a tile. This mode- 
"_ rate heat brings over the phlegm of the mixture. The 


. Ee oe I. 


8 2 


d, « fame degree of fire muſk be kept up four hours, after which 
* « ſome coals may be laid on the grate of the fire - place, 


1 « this ſecond heat brought nearer the retort, the ballon 
her « grows warm, and is filled with white vapours, which have 
the « the ſmell of fetid oil. In four hours after, this veſſel will 
ſte, „grow cool and clear; and then you muſt open the door of 
10 the aſh-hole one inch, throw freſh coals into the fit · place 
K « every three minutes, and every time ſhut the door of it, 
115 * leſt the cold air from without ſhould ſtrike againſt the bot- 
hall tom of the retort and crack it. e 


* When the fire has been kept up to this degree for about 


fur- * two hours, the infide of the ballon begins to be netted 
1 of * over with a volatile ſalt of a ſingular nature, which can - 
and * not be driven up but by a very violent fire, and which 
form * imells pretty ſtrong of peach-kernels. Care muſt be ta- 
5190 len that this concrete ſalt do not ſtop the little hole in the 


t the * ballon: for in that caſe it would burſt, the retort being 
6 . then red-hot, and the air exceedingly rarefied. The wa- 

2 ter in the ballon, being heated by the vicinity of the fur- 
a nace, exhales yapours which ditlolve this ſprigged ſalt, 
4 ws ballon clears up in half an hour after it has ceai- 
* In about three hours from the firſt appearance of this 
* Kalt, the ballon is again filled with new vapours, which 
EE « {mell 
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which the fire underneath. will kindle by degrees. With - 


_ « evaporation. 


“and ſtir it inceſſantly till the volatile ſalt and the fetid oil 


ec having ſifted out and thrown away all the fineſt patticles. 


C be reduced to a powder, ſomewhat more than twice its 
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cc part of a hogſhead to make a dram of Phoſphorus, Fy.. 
4c porate it in iron pans, till it become clotted, hard, black, 
c and nearly like chimney - ſoot; at which time it will be re. 
, duced to about a ſixtieth part of irs original weight before 


4 When the urine is brought to this condition put it in 
4 ſeveral portions into ſo many iron pots, under which you 
« mult keep a pretty briſk fire ſo as to make their bottoms red, 


« be almoſt wholly diſſipated, till the matter ceaſe to emit 
« any ſmoke, and till it ſmell like peach-bloſſoms. Then 
« put out the fire, and pour on the matter,” which will now 


r 


« weight of warm water. Stir it about in this water, and 
ec jeave it to ſoak therein for twenty-four hours. Pour off 
ce the. water by inclination; dry the drenched matter, and 
« pulverize it. The previous calcination carries off from 
at the matter about a third of its weight, and the lixiviation 
4 waſhes out half the remainder. oO 
« With what remains thus calcined, waſhed, and dried, 
cc. mix half its weight of gravel, or yellow freeſtone raſped, 


et River ſand is not proper on this occaſion, becauſe it flies 
t in #hot fire. Then add to this mixture a ſixteenth part 
« of its weight of charcoal, made of beech, or of any other 
« wood except oak, becauſe that alſo flies. Moiſten the 
« whole with as much water as will bring it to a ſtiff paſte, 
« by working and kneading it with your hands: now intro- 
« duce it into your retort, taking care not to daub its neck. 
« The retort muſt be of the beſt earth, and of ſuch a ſize, 
« that when your matter is in it, a full third thereof ſhall 
« ſtill be empty. BK | * 

&« Place your retort, thus charged, in a reverberating fur. 
« nace, ſo proportioned, that there may be an interval of 
« two inches all round between the ſides of the furnace and 
« the bowl of the retort, even where it contracts to form 
« the neck, which ſhould ſtand inclined at an angle of fit. 
ce degrees. Stop all the apertures of the furnace, except the 
«. doors of the fire · place and aſn- hole. 

% Fit on to the retort a large glaſs ballon two thirds full 


8 1 a. 3 _ * Py . a a -- - a, a -AAo 


4 of water, and lute them together, as in diſtilling the 


« Smoking Spirit of Nitre. In the hinder part of we ” 
& lon, a little above the ſurface of the water, a final wy 
« muſt be bored. This hole is to be ſtopped with a {m4 


« peg —— birch · wood, which muſt ſlip in and out very eh 
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« and have à ſmall knob to prevent its falling into the bal- 
« lon. This peg is to be pulled out from time to time, that 
« by applying the hand to the hole it may be known whether 
« the air, rareſied by the head of the retort, iſſues out with 
« too much or to little fre. bon ob wer” 
elf the air ruſhes out with too much rapidity, and with 
« a hiſſing noiſe, the door of the aſh hole mult be entirely 
© ſhut, in order to ſlacken the fire. If it do not ſtrike pret- 
66 ty ſmartly againſt- the hand, that door mult be opened 
« wider, and large. coals thrown into the fare-place-to quick- 
* en the fare. immediately. 0 , ͤ ent Rl 
The operation uſually laſts four aud twenty hours; and 
« the following ſigns ſhew that it will ſucceed, provided the 
« retort reſiſt tha ng ! ˙ . ACSI 
« You mult begin the operation with putting ſome: un- 
« lighted charcoal in the aſn- hole, and a little lighted. char- 
« coal at the door thereof, in order to warm the retort v 
« ſlowly. When the whole is kindled, puſh it into the aſn- 
« hole, and cloſe the door thereof with a tile. This mode- 
« rate heat brings over the phlegm of the mixture. The 
« fame degree of fire muſt be kept up four hours, after which 
« ſome coals may. be laid -on the grate of the fire-place, 
* which the fire underneath will kindle by degrees. With 
« this ſecond heat brought nearer the retort, the ballon 
« grows warm, and is filled with white vapours,. which have 
« the ſmell of fetid oil. In four hours after, this veſſel will 
« grow cool and clear; and then you muſt open the door of 
the aſh-hole one inch, throw freſh coals into the fire - place 
« every three minutes, and every time ſhut the door of it, 
« leſt the cold air from without ſhould ſtrike againſt the bot- 
tom of the retart-and crack it. 

“ When the fire has been kept up to this degree for about 
two hours, the inſide of the ballon begins to be netted 
* over with a volatile ſalt of a ſingular nature, which can - 
* not be driven up but by a very violent fire, and which 
© ſmells pretty ſtrong of peach-kernels. Care muſt be ta- 
© ken that this concrete ſalt do not ſtop the little hole in the 
* ballon: for in that caſe it would burſt, the retort being 
y then red-hot, and the air exceedingly rarefied. | The wa- 
r ter in the ballon, being heated by the vicinity of the fur- 
4 nace, exhales vapours which diſſolve this ſprigged ſalt, 
A and the ballon clears up in half an hour after it has ceai- 

ed riſing. a „ l 


7 In about three hours from the firſt appearance of this 
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| * alt; the ballon is again filled with new vapours, which 
« ſmell 


4 trail of light, if there be any Phoſphorus upon it. 


ay 
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* {ſmell like Sal Ammoniac thrown upon burning coal. 
They condenſe on the ſides of the receiver into a (: 
« which is not branched like the former, but appears in 
«© long perpendicular ſtreaks, which the vapours of the vn. 
cc ter do not diſſolve. Theſe white vapours are the fore. run. 
« ners of the Phoſphorus," and a little before they ceaſe ty 
« rife they loſe their firſt ſmell of Sal Ammoniac, and at. 
ire me odour of ' parties +07 ns 4 tag gt ts, 
1 As they aſcend with great rapidity, the little hole mut 
cc be frequently opened, to obſerve whether the hiſſing be 
* not too ſtrong : for, in that caſe, it would be neceſſary b 
« ſhut the door of the aſh-hole quite cloſe. Theſe white 
& vapours continue two hours. When you find they ceaſe 
« rifing, making a ſmall paſſage through the dome, 
« opening ſome of its regiſters, that the flame may juſt be- 
« gin to draw. Keep up the fire in this mean ſtate till the 
* firſt volatile Phoſphorus begin to appear. 

« This appears in about three hours after the white vn. 
« pours firſt begin to rife.” In order to diſcover it, pull out 
ce the little birchen peg once every minute, and rub it a 
« painſt ſome hot part of the furnace, where it will leave: 
„ Soon after you obſerve this ſign, there will iſſue out 
& through the little hole of the ballon a ſtream of blueif 
« light, which continues of a greater or ſhorter extent to the 
cc end of the operation. This ſtream or ſpout of light does 
er not burn. If you hold your finger againſt it for twenty 
ce or thirty ſeconds, the light will adhere to it; and if you 
& rub that finger over your hand, the light will beſmear it, 
« and render it luminous, e 

« But from time to time this ſtreamer darts out to the 
« length of ſeven or eight inches, ſnapping and emitting 
6 ſparks of fire; and then it burns all combuſtible bodies 
« that come in its way. When you obſerve this, you mul 
« manage the fire very warily, and ſhut the door of the aſh- 
« hole quite cloſe, yet without ceaſing to throw coals into 
« the fire-place every two minutes. 

e The Volatile Phoſphorus continues two hours; ae! 
« which the little ſpout of light contracts to the length of 1 
« line or two: and now is the time for puſhing your fre © 
« the utmoſt: immediately ſet the door of the aſh- hole ot 
&« open, throw billets of wood into it, unſtop all the fegt 
tc ſters of the reverberatory, ſupply the fire-place with me 
coals every minute; in ſhort, for ſix or ſeven aged 


N 
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« the inſide of the furnace muſt be kept of a white heat, ſo 
« that the retort ſhall not be diſtinguiſhable. | 
« diſtils like an oil, or like melted wax: one part thereof 
« floats on the water in the recipient, the other falls to the 
« bottom. At laſt, the operation is known to be quite over 
« when the upper part of the ballon, in which the volatile 
« Phoſphorus appears condenſed in a blackiſh film, begins 
« to grow red: for this ſhews that the Phoſphorus is burnt 
« where the red ſpot appears. You muſt now ſtop all the 
« regiſters, and ſhut all the doors of the furnace, in order 
« to ſmother the fire; and then cloſe up the little hole in 
« the ballon with fat lute or bees-wax. In this condition 
« the whole muſt be left for two days; becauſe, the veſſels 
« muſt not be ſeparated till they are perfectly cold, leſt the 
« Phoſphorus ſhould take fire. © = 9. EE 
« As ſoon as the fire is out, the ballon, which is then in 
« the dark, preſents a moſt agreeable object: all the empty 
« part thereof above the water ſeems filled with a beautiful 
« blue light: which continues for ſeven or eight hours, or as 
« Jong as the ballon keeps warm, never diſappearing till it 
« When the furnace is quite cold take out the veſſels, 
« and ſeparate them from each other as neatly as. poſſible. 
« With a linen cloth wipe away all the black ſtuff: you find 
« in the mouth of the ballon; for if that filth ſhould mix 
« with the Phoſphorus, it would hinder it from being tranſ- 
parent when moulded. This muſt be done with great ex- 
« pedition : after which pour into the ballon two or three 
« quarts of cold water, to accelerate the precipitation of the 
« Phoſphorus that ſwims at top. Then agitate the water in 
* the ballon, to rinſe out all the Phoſphorus. that may ſtick 
* to the ſides: pour out all the water thus ſhaken and tur- 
„did, into a very clean earthen pan, and let it ſtand till it 
* grows clear. Then decant this firſt uſeleſs water, and on 
* the blackiſh ſediment, left at the bottom of the pan, pour 
* ſome boiling water to melt the Phoſphorus ; which there- 
© upon unites with the fuliginous matter, or volatile Phoſ- 
* Phorus, that precipitated with it, both together forming a 
« niafs of the colour of ſlate. When this water, in which 
i you have melted.the Phoſphorus, is cool enough, take out 
a the Phoſphorus, throw it into cold water, and therein 
break it into little bits in order to mould it. 
Vvider next the body than at its mouth: cut off halt. the 
„ 9 body 
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« In this fierce extremity - of heat the true Phoſphorus | 


* Then take a matras, having a long neck ſomewhat 
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« body, fo as to make a funnel of the heck-part;- the ſma.. 
ce ler end of which muſt be ſtopped with à cork? | The ff 
«© mould being thus prepared, plunge it endwiſe, with it 
« mouth uppermoſt, in 4 veſſel full of boiling water; and 
« fill it with that water. Into this funnel throw che little 
&« birs of your ſlate- like maſs, which will melt again in this 
«© hot water, and fall ſo melted to the bottom of the tube. 
« Stir this melted matter with an iron wire, to promote the 
ce ſeparation of the Phoſphorus from the fuliginous matter 
« with which it is fouled, and which, being leſs ponderou 
e than the Phoſphorus, will gradually riſe above it towards 
« the upper part of the cylinder. 

„ Keep the water in the veſſel as hot as at firſt, till, on 
« taking out the tube, you ſee the Phoſphorus clean and 
cc tranſparent. Let the clear tube cool a little, and then ſet 
« it in cold water, where the Phoſphorus will congeal as it 
«© cools. When it is perfectly congealed, pull out the cork, 
« and with a ſmall rod, near as big as the tube, puſh the 
c cylinder of Phoſphorus towards the mouth of the funnel, 
« where the feculency lies. Cut off the black part of the 
« cylinder, and keep it apart: for when you have pot a 
« quantity thereof, you may melt it over again in the fame 
' « manner, and ſeparate the clean Phoſphorus which it till 
« contains. As to the reſt of the cylinder which is clean 
ec and tranſparent, if you intend to mould it into ſmaller 
4c cylinders, you may cut it in ſlices, and melt it again by 
c the help of boiling water in glaſs tubes of ſmaller dimen- 
0 ſions.“ 18 ; : W e | 


Tais proceſs for making Phoſphorus is copied from the 
Memoirs of the Academy of Sciences for the Lear 1737; 
where it is deſcribed by M. Hellot, with. ſo much accuracy 
clearneſs, and preciſion, that I thought I could not do better 
than tranſcribe it, without departing from the author's ov! 
expreſſions, for the ſake of ſuch as may not have thoſe Me- 
moirs. We ſhall take occaſion, in theſe obſervations, to 
point out ſome eſſential circumſtances which I have omitted 
in the deſcription of the Proceſs, that I might not break the 
connection between the phenomena that happen in the courſe 
of this experiment. | | 

It is proper to obſerve, -in the' firſt place, that one of the 
moſt uſual cauſes of miſcarriage in this operation is a defe 


of the requiſite qualities in the retort employed. It _ 


— * 8 


- 


lutely necefſary to have that veſſel made of the beſt earth, 
and ſo well made that ĩt ſhall, be capable of reſiſting the ut - 
moſt violence, of. fire, continued for a very long time; as 
appears by the deſeription of the proceſs. The retorts com- 


monly ſold by potters, and other earthen · ware men, are not 
ft for this operation; and M. Hellot was obliged to ſend to 


Heſſe-Caſſel for ſuch as he wantſe. 
We ſhall, in the ſecond place, obſerve with M. Hellot, 
that, © before you ſet your retort in the furnace, it is proper 
« to make an eſſay of your matter, to ſee if there be reaſon 
« to hope far ſucceſs. For this purpoſe put about an ounce 
« thereof into a ſmall crucible, and heat it till the veſſel be 
« red. The mixture, after having ſmoked, ought to chop 
« or crack without pufhng up, or even rifing in the leaſt. 
« From theſe cracks will iſſue undulating flames, white and 
« blueiſh, darting upwards with rapidity. This is the firſt 
« yolatile Phoſphorus, which occaſions all the danger of the 
« operation. When theſe firſt flaſhes are ayer, increaſe the 


heat of your matter by laying a large hve coal upon the 


« crucible. Yow will then. ſee the ſecond Phoſphorus, like 
« 2 luminous, ſteady.vapour, of. a colour inclining to violet, 
covering the whole. ſurface of the matter: it cc;/tinues 


« for a very, long time, and diffuſes a ſmell of garlic, which 


« is the diſtinguiſhing, odour of the Phoſphorus you are ſeek- 
« ing, Fins a+ itn SE ae aet ne. 2 „ 
When this luminous vapour is entirely gone, pour the 
« red hot matter out of the crucible upon an iron plate. If 
« you do not find one drop of ſalt in fuſion, but that, on 
« the contrary, the whole falls readily into powder, it is a 
* proof that your matter was ſufficiently lixiviated, and that 
« it contains no more fixed Salt, or Sea-ſalt, if you will, 
« than is requiſite. If you find on the plate a drop of ſalt 
* coagulated, it ſnews that there is too much left in, and 
« that there is danger of your miſcarrying in the operation; 
* becauſe the redundant ſalt would corrode, and eat through 
* the retort. In this caſe your matter muſt be waſhed again, 
« and then luficiently dried... lt Sts on ooo 

Our third obſervation ſhall be concerning the furnace pro- 
per to be employed in this operation. I his furnace muſt be 
0 conſtructed, that, within a narrow compaſs: it may give a 
beat at leaſt equal to that of a glaſs- houſe furnace, or rather 
breater, eſpecially during the laſt ſeven or eight hours of the 
'Pcration, M. Hellot in his Memair gives an exact deſcrip- 
non of ſuch a furnace. - r 
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certificate thereof. 


As certain aceidents may happen in the cburſe-of the 


« operation, ſome precautions are to be taken againſt them. 
«© For inſtance, if the ballon ſhould break while the Phoſ. 


* 


phorus is diſtilling, and any of it ſhould fall on combuſti. 
& ble bodies, it would ſet them on fire, and probably bum 
6. the laboratory, becauſe it is not to be extinguiſhed without 
e the greateſt difficulty. The furnace muſt therefore be 
% exeted under ſome vault, ar upon a bed of, brick-work 
te raiſed under ſome chimney that draws well: nor muſt 
6 any furniture or utenſil of wood be left near it. If a lit- 
6 tle flaming Phoſphorus ſhould fall on à man's legs of 
« hands, in leſs than three minutes it would burn its way 
* to the very bone. In ſuch a caſe nothing but urine will 


' ſtop its progreſs, | 


„ If the retort crack while the Phoſphorus is diftilling, 
55 there is an unſucceſsful end of your operation. It is ealy 
e to perceive this by the ſtink of garlic which you will 
« imell about the furnace; and moreover, the flame that 
6 iſſues through the apertures of the reverberatory will be of 
« a beautiful violet colour. The Acid of Sea-ſfalt always 
6 gives this colour to the flame of ſuch matters as are burnt 
t along with it, But if the retort break before the Phoſ- 


„ phorus | hath made its appearance, its contents may be 


« ſaved by throwing a number of cold bricks into the tire- 
6 place, and upon them a little water to quench the fire at 
& Once.“ All theſe uſeful - obſervations we owe allo to 
M. Hellot. | 8 4 f. | 
The Phoſphorus here deſcribed was firſt diſcovered by a 
citizen. of Hamburgh, named Brandt, who worked upon 
urine in ſearch of the Fhiloſopher's ſtone. Afterwards tua 
other ſkilful Chymiſts, who knew nothing more of the pro- 
ceſs, than that Phoſphorus was obtained from urine, or, in 


gencral, from the human body, likewiſe endeavoured to di- 
cover it; and each of them ſeparately did actually make 


the diſcovery. Theſe two Chymiſts were Kunckel and 
Boyle. 8 1 


The former perfeQted the diſcovery, and found out a me- 


| thod of making it in eonſiderable quantities at a time; which 


occaſioned it to be called Kunckel's Phoſphorus. The other, 
who was an Englith gentleman, had not time to bring his 
diſcovery to perfection, and contented himſelf with lodging 


a voucher of his having diſcovered it in the hands of ihe De- 


cretary of the Royal Society of London, who gave him 3 
, e Theſh 
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„ Though Brandt,” fays M. Heyotz „ who had before 
« this fold his ſecret to a Chymiſt named Krafft, fold it af- 
ter wards to ſeveral otber perſons, and even at 2 very low 
« rate; and though Mr. Boyle pubhſhed the procefs for 
« making it; yet it is extremely probable that both of them 
« kept in their own hands the maſter-key 5 I mean, fhe par- 
« ticular management neceſſary to make the operation" \fuc- 
« reed; for, till Kunckel found it out, no other Chymiſt 
« ever made any confiderable quantity thereof, except Mr. 
« Godfrey Hankwitz, an Engliſn Chymiſt, to whom Mr. 
« Boyle revealed the whole myttery.. ' lib 
« Nevertheleſs,” continues, he, „vie are very far from 
« alledging that all thoſe who have deſcribed this operation 
& meaned to impoſe upon the world: but we conceive that 
« moſt of them having obſerved luminous vapours in the 
.« bajlon, and ſome ſparks about the juncture of the veſſels, 
« were contented with thoſe appearances. And thus it 
came to paſs, that, after Kunckel and Boyle died, Mr. 
Godfrey Haykwitz was the only Chymiſt that could ſup - 
& ply. Europe therewith; on which account it is hke- 
« wiſe very well known by the name of Engh/b Phoſphos 
« rus.” | N 3 „ ts, 
| Almoſt all the Chymiſts confider Phoſphorus as a ſubſtanee 
confiiting of the Acid of Sea - falt combined with the Phlo- 
giſton, in the fame manner as Sulphur confiſts of the Vitri- 
olic Acid combined with the Phlogiſton. This opinion is 
tounded on the following principles. $07 6 ee 
Firſt, Urine abounds with Sea-ſalt, and contains alſo a 
great deal of Phlogiſton; now. theſe are the ingredients of 
0 which they conjecture Phoſphorus to be compoſed. © 
. Secondly, Phoſphorus has many of the properties of Sul- 
n phur; ſuch as being ſoluble in oils; melting with a gentle 
[ beat ; being very combuſtible; burning without any ſoot; 
ce giving a vivid and blueiſn flame; and laſtly, leaving an acid 
id liquor when burner ; ſenſible proofs that it differs from Sul - 
pbur in nothing but the nature of its Acid. Safin 


Z 


ſolution of ſilver in Spirit of Nitre, precipitates the filver, 
and this precipitate is a true Luna cornea, which appears to 

more volatile even than the common ſort; as M. Hellot 
tells us, who made the experiment. This fact proves incon- 


perty of precipitating ſilver in a Lung cornea belongs to the 
"ane Acid o,] ff | - 


Fourthly, 


: 
U 
| 
* 
| 
N 
mw 
We 1 
; 
70 
11:4 
: 
. 
. " 
+ 
: 
| 
ul 
> 
* 
| 
7 1 
þ 
q 
WE | 
18 
k 
1 ! 
1 
i; 
in 
: = 
3 
1 
** 
1 
| 1 
v 
[ 
! 
* 
} 
; 
0 
1 
bs if 
7 
p 
Boy 
et 
1 
1 
1 
J * 
1 
1 
4 
7 N 
: * 
f 
*445 
5 
b 
it 
* 
: 
\ 4 
} 
5 
0 ) 
4 
7 
5 
1 
+ 1 
* 
{WD 
IS 1 
: 
'S4 
q 
ES > $4 
* 
q 
. 1 
r 1 
1 
7 Ul 
"7 
: 
1 
1 j 
1 
* 
4 1 
* 
* 7 
' 
#4 
wy? 
* 
4 N 
1 pf 0 
8 
4 
* 7 
: 
[ 
Wy 
i * 
* 3: 
N 
. 
* 
1 
. 
TH 
* 
oY 
* 
. " 
l 
= J. 
4 
+% 
i U 
& # 
. 7 ; 
«| 
. 
[4 
Jau 
* * 
- 
5 
44" 
{ 
if 0 
if 4 
* 
* 
. 
* 
; 
f 
— 
# 
0 ' 
C 
N 
4 
— i | 
Oy 
1 1 
» * 
Le ih 
. 1 
: 4 
1 
bY 
E 9 
* x 
= 
7 4 
* 1 
* 
9 
1 
bl 
9 
17 7 
Wi. 
218 ” 
Is. 
- cz 
iy 1 4 
3249 
4 
„ 
4 " 
1 
0 . 
» . 
. x v 
n 
1 ry 
4 72. 
1 . u 
— ! 
MA k 
8 


164 
e 
0 
. 144 
„ 
1 
37h f *. 
4 
i 14 
17 * 
n 
1 
ql 
is 
+ 
iv 7 
F 


Thirdly, this Acid of Phoſphorus, being mixed with a 


teſtably that the · Acid of Phoſphorus is of the fame nature 
vith that of Sea- ſalt: for all Chymiſts know that the pro- 
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Fourthly, M. Stahl obſerves, that, if Sea-ſalt be caſt cn 
live coals, they inſtantly burn with great activity; then they 
emit a very vivid flame, and are much ſooner conſumed than 
if none of this ſalt had touched them; that Sea - ſalt in ub. 
ſtance, which will bear the violence of fire a conſiderable 
time when fuſed in a crucible, without ſuſtaining any.ſenſle 
diminution, yet evaporates very quickly, and is reduced to 
white flowers, by the immediate contact of burning coal; 
and, laftly, that the flame which riſes on this occaſion is of x 
blue colour inclining to violet, eſpecially if it be not.thrown 
directly on the coals themſelves, but kept in fuſion amid} 
burning coals, in a crucible ſo placed that the vapour of the 
Salt may join with the enflamed Phlogiſton as it riſes from 
the eas. | „% 00017 
Theſe experiments of M. Stahl's prove, that the Phlogi- 
ſton acts upon the acid of Sea-falt, even while it is combin- 
ed with its alkaline baſis. The flame that appears on this 
occaſion may be conſidered as an imperfect Phoſphorus: and 
indeed its colour is exactly like that of Phoſphorus. 
All the facts above related evince, that the Acid of Phoſ- 
phorus is a-kin to that of Sea-ſalt; or rather that it is the 
very ſame. But there are other facts which prove that this 
Acid undergoes ſome change at leaſt, ſome peculiar prepara: 
tion, before it enters into the compoſition. of a true Phoſpho- 
rus, and that, when extricated therefrom by burning, it ib 
not a pure Acid of Sea-ſalt, but is ſtill adulterated with 2 


mixture of ſome other ſubſtance, which makes it conſider- 


ably different from that Acid. For theſe obſervations we are 
obliged to M. Marggraff, of the Academy of Sciences at Ber- 
lin, a celebrated Chymiſt. I ſhall preſently give an account 
of his principal experiments as ſuccinctly as poſſible. _ 
M. Marggraff bath alſo publiſhed a proceſs. for making 
Phoſphorus, and aſſures us, that by means thereof we may 
obtain in leſs time, with leſs heat, leſs trouble, and leſs ex- 
pence, a greater quantity of Phoſphorus than by any other 
method. His operation is this: BEE Rd | 
He takes two pounds of Sal Ammoniac. in re which 
he mixes accurately with four pounds of Minium. This 
mixture he puts into a glaſs retort, and with a graduated fire 
draws off a very ſharp, volatile, urinous ſpirit. , 
We obſerved in our theoretical Elements, that ſome me- 
tallic ſubſtances have the property of decompoſing Sal on 
moniac, and ſeparating its volatile Alkali; concerning ang 
phenomenon we there gave our opinion, Minium, whic 2 
a calx of lead, is one of thoſe metallic ſubſtances. In ttt 
EE: ne experiment 
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experiment. it decompoſes the Sal Ammoniac, and ſeparates 
its volatile Alkali; whit remains in the retort is a combina- 
tion of the Minium wit the Acid of the, Sal Ammoniac, 
which is well known to be the ſame with the Marine Acids 
and conſcquently the refidue of chis operation is a fort of 
1 zum Cornkum. Jen inne nen NW [ . 
Plum ay i B e 29286 Ba err 
The quantity thereof is four pounds; eight ounces. Of 
this he mixes three pounds with nine or ten pounds of urine, 
that has ſtood e for two months, evaporated to the 
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++ 


confiſtence of honey. | Theſe he mixes by little and little in 

an iron pan over the fire, ſtirring the mixture from time to 
ime. Then he adds half a pound of charcoal-duſt, and e- 
yaporates the matter, kept continually ſtirring, till the whole 
be brought to a black powder. He next diſtils the mixture 

in a glals retort with degrees of fire, which he raiſes towards 
the end ſo as to make the retort red-hot, in order to expel all 
the urinous ſpirit, ſuperfluous oil, and ammoniacal ſalt. 
The diſtillation being finiſhed, there remains nothing in the 
retort but a very friable caput mortuuumn. 
This remainder he nab again, and throws a pinch. 
thereof on live coals, thereby to diſcover whether or no the 
matter be rightly prepared, and in order for yielding, Pho — 
phorus. If it be fo, it preſently emits 40% ig noe 
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and a blue undulating flame, which paſſes over the, ſurface 
the coals like a wave. © 0 eee N R . 2 | hr 

Being thus aſſured of the ſucceſs of his operation, he puts 
one half of his matter in three equal parts, into three et 
aarthen German retorts, capable of holding about eighteen 
ounces of water a · piece. Theſe three retorts, none 0 which | 
ls above three quarters full, he places together in one reer 
betatory furnace, built much like thoſe, we have deſcribed, 
except that it is ſo conſtructed as to hold the three, retorts 
diſpoſed in one line. To each retort he lutes a. recipient. 
lmething more than half full of water, ordering t e whole 
in ſuch a manner, that the noſes of his retorts almoſt touc * 
the ſurface of the water. Tons on” 
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ior bout an hour, by a gentle heat. When that time. i en 
lapſed he ile c h 1 | E 1192 nnn es alf WII 
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more the coals begin to touch the bottoms of the, retOrts. 
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continues throwing coals into the furnz 


ace by little: and 


m AS | | 2 ; ty ae | 
| 4 be employs another half hour. Laflly, in 1 
ne our he raifes the coals above the bowls of the re- 


% 


Then 


e r E 165 nne 7 COW PING? SD, 4 
He begins the diſtillation with warming the retorts flowly,, | 


lttle, till they riſe half way the h eighth of the r etorts ; and 1 
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Then the Phoſphorus begins to aſcend in clouds: on thy 
he inſtantly increaſes the heat of the fire as much as poſſible, 
filling the furnace quite up with coals, and waking the re. 
torts very red. This degree of fire cauſes the Phoſphorus to 
diſtil in drops, which fall to the bottom of the water. He 
keeps up this intenſe heat for an hour and half, at the end of 
which the operation is finiſhed ; ſo that it laſts but four hour 
and an half in all: nay, he further aſſures us, that an arif 
well verſed in managing the fire, may perform it in four 
hours only. In the ſame manner he diſtils the ſecond moiety 
of his mixture in three other ſuch retorts. 
The advantage he finds in making uſe of ſeveral ſmall re. 
torts, inſtead of a ſingle large one, is, that the heat pene- 
trates them with more eaſe, and the operation is peformel 
with leſs fire, and in leſs time. He purifies and moulds his 
Phoſphorus much in the fame manner as M. Hellot does 
From the quantity of ingredients above-mentioned, he ob- 
tains two ounces and a half of fine cryſtalline moulded Phoſ: 
phorus. CCC 
M. Marggraff conſidering, as a conſequence of che experi 


ments above related, that a highly concentrated Acid of Sen- 5 
falt contributes greatly towards the formation of Phoſphorus 

proceeded to try ſeveral other experiments, in which he em. 7 
ployed that Acid in a ſtate of combination with other baſes. 
He mixed, for inſtance, an ounce of Luna . cornea with an ˖ 
ounce and half of putrefied and inſpiſſated urine, and from 5 


the mixture obtained a very beautiful Phoſphorus. 
In ſhort, the ſeveral experiments mentioned having tho | 
roughly perſuaded him that the Acid of Sea-ſalt, provided i 
were highly concentrated, would combine with the Phiog: 
ſton as readily as the Vitriolic Acid does, he reſolved to ti 6 
whether he could not make Phoſphorus with matters con, 
raining that Acid and the Phlogiſton, without making uſe of 
ä _ 

With this view he made a great number of different tri 
wherein he employed Sea-ſalt in ſubſtance, Sal Ammonia 
Plumbum corneum, Luna cornea, fixed Sal Ammoniac, 7 
therwiſe called Oi of Lime. Theſe ſeveral ſubſtances, allo 
which contain the Acid of Seasfalt, he mixed with my 
matters abounding in Phlogiſton, different vegetable - by 
and even animal matters, ſuch as the oil of hartſhorn, 2 
man blood, &c. varying the proportions of theſc ere 
many different ways, without ever being able to N 
ſingle atom of Phoſphorus: which gave this able Ch) 


| | . 1. n 
juſt cauſe to ſuſpect, that ** Marine Acid, while 5 
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crude, is not: capable bf cõmbiving with the Phlogiſtori in the 
| manner requiſite to form a;Phoſphorusz that for this purpoſe 
it is neceſſary the Acid ſhould have contracted 2 pre vidus u- 
nion with Tome: other matter; and that the Acid found in 
| urine bath, probably undetgone che neceffary change. i M. | 
Marggraff is of opinion that the mattef, which-by-3ts-union 
| renders the; Marine Acid capable af entering intd the COM 
poſition of Phoſphorus, is a ſort of exceedingly ſubtile vitri- 
5able earth., The expefimeiits| he made upon; the Acid of 
Phojphoriis, will ſhew that his notion is not "Altogether 
groundleſs. M., Marggraf un let ſome urine; cvapo- 
rated to the confiſtence of honey, ſtand quiet in à cool place, 
obtained from it, by cryſtallizationꝭ a Salt of a ſingular na- 
ture. By diſtilling this urine afterwards; he ſatisfied himſelf 
that it yielded him much leſs! Phoſphorus than urine from 
which no Salt had been eætracted; and as it cannot be en- 
tirely deprived df this Salt; he thinks that the ſmall quantity 
of Phoſphorus) which this urine yielded him, came from the 
Salt that was ſtill left in it. 1 
Further, he diſtilled this ſalt ſeparately with lamp- black, 
and obtained from it à cbnſiderable quantity of very fine 
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order to ſee whether it would not increafe the quantity of his 
Phoſphorus; but without ſucceſs: whence he concluded, 
that in this Saline matter reſides the true Acid that is fit to 
enter into the compoſition. of Phoſphorus... 15 is 
confirmed by ſeveral experiments on the Acid of Phoſphorus, 
which he found to have ſome properties reſembling thoſe of 
f this Salt. CVVT ma | 

I The Acid of Phoſphorus ſeems to be more fixed than any 
other: and therefore if you would ſeparate it, by burning, 
from the Phlogiſton with which it is united, there is no oc- 


ing the Spirit of Sulphur. For this Acid will remain at the 
bottom of the veſſel in which you burn your Phoſphorus: 
indeed, if it be urged. by the force of fire, its moſt ſubtile 
part evaporates, and the remainder appears in the form of a 
ntnhed mütter 25,0 750” ot SITE, 
This Acid efferveſces with fixed and volatile Alkalis, and 
therewith forms Neutral Salts z but very different from Sea- 
falt and from Sal Ammoniac. That which has a fixed Al- 
kali for its baſis does not crackle when thrown on burning 
coals; but ſwells and vitrifies like Borax. That which has a 
volatile Alkali for its baſis ſhoots into long pointed cryſtals; 
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Phoſphorus. He even mixed Luna cornea with this Salt, in 


calion for ſuch an apparatus of veſſels as is employed for obtain- 


and, being urged by fire in a retort, lets go its volatile alkali, 
* 0 D d 8 
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a vitriſied mattet remaining behind. Tbis Salt is like thy 
E as een from urine and din Pbol. 
orus. 

Id apprans dom: the 1 thavche Acid of 
| Plioſphoras [tends abways to vitrification: which proves that 
it is:not pure and gave M. Marggraff cauſe to think thit 
= is altered ws ine admixture: of. a wee ſubtile Vitrifiable 
earth. 1 175 8 L 
MM. Nanggrafr lo Sidel ee 400 — vege th 
table ſabſtanoes which we uſe every day for food. ' This give de 
him occaſion to cotijecture, that the Salt requiſite to the for- 

mation of Phoſphorus exifts in vegetables, and palſes from Ou 
ee, the animals: that feed upon them. 

Laſtly, he concludes: his diflertation by b us of 2 fol 
very important truth, Viz. That the Acid — from m 
Phoſphorus, by burning: it; will ferve- to form Phoſphorus tir 
anew; for which purpoſe it need only be conbivcd with ſome th 
charred: coal, ſuch as lamp- black, and diſtilled. WI 

From what hath been ſaid on this ſubject ir is an that pl 
the Chymiſts have a great many curious and intereſting in- 
quiries to make Ad en e eee con- * 
1 its Acid. 

I hall conclude this aichewith an account of eertain pro- 
porties of Phoſphorus whieh I have not yet mentioned. 

- Phoſphorus diſſol ves by: lying expoſed: to the air. What 
water cannq; effect, od Hellen or at leaſt requires eight 
or ten years to bring tz the moiſture of the air accom - 
lilies in ten or. 5 days; whether it be that the Phoſ- 
phorus takes fire in the air, and the inflammable part evapo- 
rating, almoſt entirely, leaves the Acid of the Phoſphorus 
naked, which, like all other Acids, when exceedingly con · 
centrated, is very greedy of moiſture; or elſe that the moi⸗ 
ſture of the air, being water divided into infinitely fine par- 
ticles, is ſo ſubtile as to find its way through the pores of the 
Phoſphorus, into which the groſſer particles of common vi 
ter can by no means inſinuate themſelves. 

Phofpliorus heated by the vicinity of fire, or by being any 
way rubbed, ſoon takes fire and burns fiercely. It is ſoluble 
in all Oils and in Ether, giving to-thofe liquors the we 
of appearing luminous when the bottle containing the folu- 
tion is opened. Being boiled in water, it likewiſe commu” 
nicates thereto this luminous quality. M. Morin, Profeſſor 
at Chartres, is the author of this obſer vation. 

The late Mr. Groſſe, a celebrated Chymiſt of the Acade. 
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in eſſential oils oryſtallizes therein. Theſe cryRals take fire 
i the air, either when: thrown, jnto 2.dry. wet ar Tn t up 
in a piece of paper. If they be dipped in Spirit of Wine, 
and taken out immediately, they do not -afterwards take "fire 
in the air: they ſmoke a little, and for a very ſhort time, but 
hardly waſte at all. Though ſome of them were Jeſt in 3 
ſpoon for a fortnight, they did not ſeem to haye loſt any 


they took fire, juſt like common Phoſphorus that had never 
been diſſolved and, cryſtallized in an eſſential Oi 

M. Marggraff, having put a dram of Phoſphorus, with an 
ounce of highly, concentrated Spirit of. Nitre, into aglaſs re- 
tort, obſerved, that, without l fire, the Acid diſ- 
flved che Phoſpborus3- that pare oi the Acid came ofer into 


time, the Phoſphorus took fire, burnt furiouſly, and burſt 
the veſſels with exploſion. * Nothing of this kind happens 
when any of the other Acids, though concentrated, are ap- 
plied to Phoſphorus. 5% To Füge ee 5 
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Acid into an unglazed earthen pipkin, andi ſet ſt amidit 
hve coals. The Salt: will decrepitate, grow dry, and falb in- 
” to a powder, Put ' this decrepitated Salt into * tubulated 
" plaſs retort, leaving two thirds thereof empty. Set the re- 
Fe tort in 2 reverberating futnace; apply a receiver like that 


1 oled in diſtilling the Smoking Spirit of Nitre; and Jute it on 


in the ſame manner, er rather more exactly if poſſi ble. Then 
through the hole, in the upper convexity of the retort, pour 
2 quantity of highly eoncentrated Oil of Vitriol, equal in 


ſhut the hole: very cloſe with a glaſs ſtopple, firſt ground 
erein with emery fo as to fit-it:exaQtly, 


nd receiver will be filled with abundance of white vapours; 
- ſoon after, without lighting any fire in the furnace, drops 
- a yellow liquor will diſtil from the noſe of the retort.” Lot 
de Uſtillation proceed in this manner without fire, as long 
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thing of their bulk: but when the ſpoon was warmed alittle - 


the recipient which was luted to the retort; that, at the ſame 


To decompoſe Soa-ſalt by meant of the:Vitriolic Acid. Clan- 
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| t 2ſalt from which; you mean to. extratit-the 


Veight to abqut; a third patt of your Salt, and immediately 


As ſoon 28 the Oil of Vitrial touches the Salt, the retott 
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ſing the fire by very flow degrees, and wit“ great caution, to 
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Sea -ſalt has not ſo great an affinity as the Nitrous Acid with | 
ren BK 
As a highly concentrated Oil of Vitriol is uſed on this v 
occaſion, and as the Sea-ſalt is: previouſly dried. and decrepi- tt 
rated, the Acid obtained from it by diſtillation is very trec N 
from phlegm, and always ſmokes, even more violently tha tc 
the ſtrongeſt Acid of Nitre. The vapours of this Acid ate tr 
alſo mech iche elaſtic and more penetrating than thoſe of tt 
the Nitrous Acid: on which account this diffillation of the ff 
ſmoking Spirit of Salt is one of the moſt difficult, moſt 1 t 


borious, and moſt dangerous operations in Chymiſtry. 
This proceſs requires a tubulated retort, that the Oil of c 
Vitrioł may be mixed with the; Sea · ſalt after the receiver i if 
well lutèd to the retort, and not before? for, as ſoon as theſe n 
two matters come together, the Spirit of Salt ruſhes out n 
with ſo much impetudſity, that, if the veſſels were not luted { 
at the time, the copious" vapours that would ifſue through i 
the neck of the ballon would ſo moiſten it, as well 2s the 
neck of the retort, that it would be impracticable to app 
the lute and ſecure the joint as the operation require: 
Moreover, the operator would be expoſed to thoſe dangeto 
fumes, which, on this occaſion, ruſh out, and enter the 
lungs, with ſuch incredible activity as to threaten inſtant ſut- 
Eo vagina tar om 
| 3 7 2 Having 


ceſſity of giving vent to the / veſſels from time to time, by 
opening the little pore of the ballon : indeed the gon ro 
prevent the loſs of a great many vapours, on this oecafion, 
is to employ adopters, and cover them with wet canvas, which 
will cool and condenſe the vapours they ohm? ne [7% 

When the operation is finiſhed; we find a white, ſaline 
maſs at the bottom of the retort as in à mould. Tf this maſs 
be diſſolved in water, and the ſolution eryſtallized, it yields 
a conſiderable quantity of Sea- ſalt that hath not been decom- 
poſed, and a Neutral Salt conſiſting of the Vitrielic Acid 
united with the Alkaline baſis of that part which hath been 
decompoſed. Ibis Neutral Salt, which bears the name of 
Glauber its inventor, differs from Vitriolated 'Fartaf, - or the 
Sal de duobus, which remains after diſtilling the Nitrous 
Acid, eſpecially in that it is more fuſible, more foluble''in 


Lys 


water, and hath its cryſtals differently figured. But as in 


theſe two Salts the Acid is the ſame, the differences that 
appear between them muſt be attributed to the peculiar na- 
ture of the'babis' of Sea - alt.. 8 
Spirit of Salt drawn by the proceſs above deſeribed is 


| tainted with a ſmall mixture of the Vitriolic Acid; carried 


up by the force of fire before it had time to combine with 
the Alkali of the Sea - ſalt; which happens likewiſe to the 
Nitrous Acid procured in the ſame manner If you deſire 
to have it pure, and abſolutely free from the Acid of Vi- 


triol, it muſt be diſtilled a ſecond time from Sea-ſalt, as 


the Acid of Nitre was before directed to be diſtilled again 
gtom freſh Nitre, in order to purify it from any Vitriolic 
taint. n ee „ irn e e 
Sea-ſalt, as well as Nitre, may be decompoſed by any 
combination of the Vitriolic Acid with a metallic or earthy 


lubſtance: but it is proper to obſerve, that if you diſtil Spi- 


nt of Salt by means of Green Vitriol, the operation will 
not ſucceed ſo well as when Spirit of Nitre is diſtilled in the 
lame manner: Jeſs Spirit is obtained, and a much fiercer 
are is required. we _—_ 


The cauſe of this lies in the property which the Acid of 


dea · ſalt poſſoſſes of diſſolving Iron, even when deprived of 


© part of its Phlogiſton by having contracted an union with 
mother Acid; ſo that it is no ſooner diſlodged from its own 
baſis by the Vitriolic Acid, than it unites with the ferrugi- 
nous baſis of the Vitriol, from which it cannot be ſeparated 
Ax by a moſt violent fire. This is the conſequence more 

| eſpecially 
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| Having ſaid ſo much of the elaſticity and activity of "the +. 
fumes of Spirit of Salt, it is needleſs to inſiſt upon the ne- 
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eſpecially when calcined Vitriol is made uſe of: for moi. 
ſture, as we ſhall preſently ſee, greatly facilitates the ſepan. 
tion of the Marine Acid from thoſe ſubſtances with which 
is united. ako two thc „ ee 
When you do not defire a highly dephlegmated and ſmok. 
ing Spirit of Salt, you may diſtil with the additament gf 
any earth containing the Vitriolic Acid; as Clay, for in. 
ſtance, or Bole. To this end one part of Sea · ſalt, flight 
dried and reduced to a fine powder, muſt be accurately min, 
gled with two parts of the earth you intend to employ like. 
wife pulyerized ; of this mixture make a ſtiff paſte with 
proper quantity of rain water, and having formed little ball 
thereof about the ſize of a hazel nut, let them dry in the 
ſun; when dry, put them into a ſtone or coated glaſs retort, 
leaving a third part thereof empty; ſet this veſſel in a rever: 


berating furnace, covered with its dome; apply a' receiver, 


which need not be luted on for ſome time; and heat the vel 
ſels very flowly. At firſt an inſipid water will riſe, which 
muſt be thrown away: afterwards the Spirit of Salt will ap- 
pear in white clouds... Now lute your veſſels, and raiſe the 
fire by degrees; which, towards the end muſt be puſhed to 
maſhed when no drops fall from the noſe of the retort, the 
receiver cools, and the white vapours that. filled it are ſeen 

The Spirit of Salt obtained by the proceſs here delivered 
does not ſmoke, and contains much more  pblegm than that 
which is diſtilled by means of the concentrated Oil of Vr 
triol; becauſe the earth, though dried in the ſun, ſtill te. 
tains a great deal of -maiſture, which commixes with the 
Acid of the Sea - ſalt. Conſequently it is much eater t0 
collect its vapours; ſo chat this operation is attended uit 
much leſs trouble than the other. Nevertheleſs it is adviſe 
able to proceed gently ;-t9 apply but little heat at firſt, and 
to unſtop every now and then the ſmall hole of the receiver: 
for a quantity of the vapours of Spirit of Salt, even * 
weakened by the admixture of water, is very apt to burſt e 
veſſels. . ä | 


A. much greater degree of fire is neceſſary to raiſe th 


Spirit of Salt by this latter proceſs, than by that in 25 
the pure Vitriolie Acid is employed: for, as faſt as the 1 
rit of Salt is diſlodged from its own baſis, by the mm = 
Acid contained in the earth made uſe of, part of it Joſt 
that earth, and cannot be ſeparated from it without the me 


1 


* 
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A Spirit of Salt that ſhall not ſmoke may alſo be obtain= 
ed by means of the pure Vitriolic Acid. Spirit of Vitrioh, 
or Oil of Vitriol, lowered with a good deal of water, will 
do the buſineſs. n ee eee r warts 


ſmoking Spirit of Salt may be avoided: but, on the other 
band, the acid vapours being abfolutely ſuffocated by the 
water as faſt as they come over, the Spirit of Salt obtained 
dy this method will be no leſs aqueous than that procured by 
the interpoſition of earths: ſo that here is an expence to no 
manner of putpoſe. Therefore, when a Spirit of Salt is 
defired that ſhall not ſmoke, it is beft to employ an addita- 
ment of earth; and that ſo much the rather as the Marine 
Acid obtained by this means is purer and freer from any Vi- 
triolic taint, for the reaſons already ⸗ lt J f wif 

Part of the Acid of Sea · falt may be ſeparated: from its 
Alkaline baſis by the force of fire alone, without the inter- 
vention of any other body. With this view the Salt muſt 
7 be put into the retort withour being dried. At firſt an inſi- 
0 pid water riſes; but it gradually beeomes acid, and hath all 
| the properties. of Spirit of Salt. When the Salt in the re. 
1 tort is grown perfectly dry, nothing more can be forced over 
at by any degree of heat whatever. If you would obtain more 
i Acid from the ſame Salt, you muſt take it out of the retort, 
"7 vhere you wilt find it in a lamp, reduee it to powder, and 


moiſture thereof; or elſe wet it at once with ſome rain wa- 
ter, and diſtil as before. You will again have an infipid 
vater, and a little Spirit of Salt; which will in like manner 
ceaſe to riſe when the Salt in the retort becomes dry. This 
operation may be repeated as often as ſhall be thought pro- 
ſr: and perhaps it muy be poſſible to decompoſe Sea-falt 
entirely by means thereof, without the interpoſition of any 
Kher body. The Spirit of Salt thus obtained, is eueoeding 
weak, in ſmall quantity, and loaded with much water. 
1 experiment proves, that moiſture greatly facilitates 
us ©Paration of the Acid of Sea-ſalt from the matters with 
ich it is united: and this is the reaſon that, in diſtilling 
N 8 of Salt with the additament of an earth, the operation 
1ures much leſs fire at the beginning, while the earth and 


ſalt 


"Some Chymiſts direct a little water to be placed in the re- 


1 
r 3 


7 | 
ſome of the inconveniencies attending the diſtillation of 


apoſe it to the air for ſome time, that it may attract the 
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falt retain a great deal of humidity, than towards the end, 
when they begin to grow dex... | 
| After the operation there remains in the retort a ſaline and 
earthy maſs, which contains, 1. Some entire | Sea-ſalt tha 
has ſuffered no decompoſition ; 2. A Glauber's Salt which 
is, as we ſaid before, a Neutral Salt conſiſting of the Vir. 
olic Acid united with the Alkaline baſis of the Sea-ſalt 
from which it hath expelled its proper Acid; 3. Part of the 
earth uſed as an intermedium, till retaining a portion of its 
original Vitriolic Acid; which happening not to lie next 
enough to any particles of Sea - ſalt, could not exert its power 
in decompoſing them, and ſo, remains united with its carthy 
baſis; 4. Another part of the ſame earth, impregnated with 
ſome of the Marine Acid, which combined therewith upon 
being expelled from its Alkaline baſis by the Vitriolic Acid, 
and which the force of fire was unable to ſeparate from it 
when the matters were grown perfectly dry: In conſequence 
of what remains in this caput mortuum, if the whole mak 
be triturated, moiſtened with a little water, and. diſtilled a 
ſecond time, conſiderably more Spirit of Salt will be obtain- 
ed from it: and the ſame is to be ſaid of all diſtillations df 
| this ſort. | 1 8 Fog ard: #7 *7 25 1 = 2 bar 1 : 

Spirit of Salt obtained by the means of any other addita- 
ment than concentrated Oil of Vitriol is generally very weak: 
but it may be dephlegmated and concentrated, if required, 
much in the fame manner as Oil of Vitriol. For this pur- 
poſe you muſt put it into a glaſs cucurbit, ſet it in a bainem 
maria, fit thereto a head and a receiver, and with a mode» 
rate degree of heat draw off one third or one half of the li 
quor. What comes over into the receiver will be the mol 
aqucous part, which being the lighteſt will riſe firſt, im- 
pregnated however with a little acid: in the cucurbit will be 
left a concentrated Spirit of Salt, or the moſt acid pan, 
which being the heavieſt will not riſe with the degree of heat 
that is capable of carrying up the phlegm. Spirit of val 
thus concentrated, called alſo Gil of Salt, does not ſmobe: 
it is of a yellow colour inclining to green, and an agreeabk 
ſmell, not unlike that of ſaffron. 
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To decompoſe Sea-ſalt by means of the Nitrous Acid. Aqua 


regis. Quadrangular Nitre. 


AKE dried Sea-ſalt ; bruiſe it to powder; put it into a 
= glaſs retort, leaving one half of the veſſel empty. Pour 
upon it a third of its weight of gdod Spirit of Nitre. Place 
your retort in the ſand-bath of a reverberating furnace; put 
on the dome; lute to the retort a receiver having a ſmall 


hole in it, and heat the veſſels very fſowly. There will come 


over into the receiver ſome vapours, and an acid liquor. In- 
creaſe the fire gradually till nothing more riſes. Then un- 
ate the veſſels, - and pour the liquor out of the receiver in- 
to a cryſtal bottle, ſtopped like others containing Acid Spi- 
fits. | FE 4 | 3 


; 8 i : TY" L F 1 : ; : a * 4 Ts . A + — 
OBSERVATIONS: 
i , 9 


The Nitrous Acid hath à greater affinity than the Marine 


Acid with fixed Alkalis. When therefore Spirit of Nitre 


and Sea-falt are mixed together, the ſame conſequences, in- 
ſome meaſure, will follow, as when the Vitriolic- Acid is 


mixed with that falr 5- chat is, the Nitrous Acid will, like the: 


Virriolic, decompoſe it, by diſlodging its Acid from its Al- 
laline baſis, and aſſuming its place. But as the Nitrous: 
Acid is conſiderably: weaker, and much lighter, tran the 


Vitriolic Acid, a good deal of it riſes along with the Acid 


of »ea-ſalt during the operation. The liquor found in the 
receiver 18 therefore a true Aqua regis. 5 


If decrepitated Salt, and a right ſmoking Spirit of Nine 


be employed in this proceſs, the qua regis obtained: will be 
ery ſtrong 5 and, during the operation, very elaſtic vapours 
vill ruſh: out and burſt the veſſels, if thoſe precautions be not 
taken which we pointed out as neceſſary in diſtilling the Spi- 
nt of Nitre, and the ſmoking Spirit of Salt. 
Ine operation being finiſhed, there is left in the retort a 
ane maſs, containing Sea-falt not decompoſed, and a new: 
ſpecies of Nitre, which having for its baſis the Alkali of 
dea. ſalt, that is, as we have ſeveral times obſerved, an Al- 


al of a peculiar nature; differs from the common Nitre, . 


1. In the figure of its cryſtals; which are ſolids of four Tides, 
Ted like lozenges: 2. In that it cryſtallizes- with more 
| FE. e difficulty, 
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4 difficulty, retains more water in its ci ryſtals, attracts the mai. 
9 ſture of the air, and diſſolves in water b e Circum. 
= ſtances as e Inn os 
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EDUCE to a fine powder the "a from which you in- 
tend to extract the Sedative Salt. Put this powder in- 
to a wide · necked glaſs retort. Pour upon it an eighth pan 
_ of its weight of common water, to moiſten the — and 
then add concentrated Oil of Vitriol, to rhe weight of ſome- 
what more than a fourth part of the weight of — Set 
the retort in a reverberatory, make a moderate fire at firl, 
and augment it. gradually till the retort become red · hot. 
A little phlegm will firſt come over, and then with the lat 


and. paſs there with into the receiver ʒ but moſt of it will ad. 
here in the form of ſaline flowers to the fore · part of the neck 
of the retort, juſt where it is clear of the of the fur- 
2 There they collect into a heap, which the ſucceeding 
flowers on inſenſibly forward till — ſlightly ſtop the pal 
ſage. Thoſe which gil after the neck is thus ſtopped ſtick 
to — * aſter - part of it which is hot, vitrify in ſome meaſure 
and form a circle of fuſed Salt. In this — the flowers of 
the Sedative Salt ſeem to iſſue out of the circle, as from 
their baſis: they appear like very thin,}light,: ſhining ſhining ſcales 

and. muſt be bruſhed off with a feather. 12 
At the bottom of the retort will be left 2 8 abs: dif 
ſolve this in a ſufficient quantity of hot water; filter the {0- 
lution in order to free it from a brown earth which: it depo 
See bet the «ra to ee and e We en 
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moiſture that the heat expels the gedative Salt will riſe; by 
which means: ſome of it will be diſſolved in this laſt phlegm, 
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tions, eſpecially in the fuſion of metals, as we ſhall, have o 
calion to ſee, yet, till of late years, Chymiſts were quite igno- 
rant of its nature, as they ſtill are of its origin; concerning * 
which we know nothing with certainty, but that it comes 
rough from the, Eaſt Indies, and is purified by the Dutch. 
| M. Homberg was one of the firſt that attempted. to analyſe 
| this Salt. He 1 that on mixing it with the Vitriolic 
Acid, and diſtilling the mixture, a ſalt ſublimes in little fine 
needles. This product of Borax he called by the name of 
Sedative. Salt, —— be found it had the propery of mo- 
derating the great tumult and heat of the blood in fevers. 
After M. 9 — other Chymiſts alſo exerciſed them - 
ſelves on Borax. M. Lemery diſcovered, that the Vitriolic 
is not the only Acid by means of which the Sedative Salt 
may be obtained from Borax; but that either of the other 
two wv dg Acids, the Nitrous or the n werke ufd 
in its / 
M. Geoffroy hath 3 acikrated the means of obtaining 
the Sedative Salt from Borax; having ſhewn that it may be: 
ertracted by cryſtallization. as well as by ſublimation; and that 
the dedative Salt ſo obtained is in no reſpect inferior to that 
which was procured „ ſublimation only. To him alſo 
ve are indebted for the ery, that in the compoſition. 
of Borax there is an Alkaline Salt of the ſame nature as. the 
baſis of Sea · ſalt. This he ſound by obſerving that Ke got a 
Glauber's Salt from a. ſolution. of Borax into which he had 
Rank el Vitriolic Ao 1 a view is; LN its. he 
ve 415 . 
Laſtly, M. PR es we 1 e on occa· 
fon of this Salt, hath; p by a great number of experi- 
ick ments, that a Sedative Salt may be procured from Borax by 
te help of Vegetable, Acids, which was never done by any 
wy before. — that the Sedative Salt is not a combination . 
al an Alkaline matter with the Acid made uſe of in extract- 
ng it, as ſome of its properties ſeemed to indicate but that 
l exiſts previouſly and completely formed in the Borax; that, 
1 Acid employed to extract it only helps to diſengage it 
2 the Allal? with which it is united; that this Alkali is 
n ully. of the ſame, nature as the baſis of Sea: ſalt, becauſe 
7 after extracting the Sedative Salt, which by its union 
erewith forms the Borax, a Neutral * ind, of the 
| E e 2 fame 
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fame fort with that which would be produced by combiniy 


the bafs of Sea-ſalt with the particular Acid made uſe ci; 


\ 
3 
4 


that is, if with the Vitriolic Acid, a Glauber's Salt; if with 


the Nitrous Acid, à quadrangular Nitre; and if with the 
Marine Reid, a true Bea-falt ; and, laſtly, that the Sedative 
Salt may be | re-united to its Alkali, and re- produce x 
3 31, 10.00 TU Yo 2 eFUIIGA 61 7 | 
Nothing therefore now remains, to give us all the inſight 
we can defire into the nature of Borax, but to know what 


4 


the Sedative Salt is. M. Baron bath already given us cer. 


tain negative notices concerning it, by ſhewing what it is 


not; that is, that the Acid employed in its extraction doth 


not enter into its compoſition. We have great reaſon to 
hope, that he will carry his inquiries till further, and cleat 


up all our doubts on this ſubjea. 


8 


The Sedative Salt may be extraQed from Borax, not only 


by the means of pure and ſimple Acids, but alſo by the ſane 


Acids combined with a metallic 'bafis. Thus Vitriols, for 


inſtance, may be employed for this purpoſe with good ſuc- 
ceſs. It is eaſy to ſee, that the Vitriol muſt be decompoſed 
on this occaſion, and that its Acid cannot unite with the Al- 


kali in which the Sedative Salt is lodged, without quitting 


its metallic baſis, which muſt of courſe'precipitate. © 
The Sedative Salt actually ſublimes, when a liquid con- 
taining it is diſtilled; but it does not therefore follow, that ii 
is naturally volatile. It riſes only by the aid of the water 
with which it is mixed. The proof of this aſſertion is, that, 
when all the humility of the mixture containing this Salt i 
diſſipated, no more Salt will riſe, be the fire ever fo violent: 
and that by adding more water to moiſten the dried mals 
containing it, more Salt will every time be obtained, throug 
many repeated diſtillations. In the ſame manner, if ſome 
Sedative Salt be moiſtened, and expoſed to a proper degree 
of heat, a ſmall quantity thereof will riſe at firſt by the help 
of the water; but as ſoon as it grows dry it remains excect- 
ingly fixed. This obſervation we owe to M. Rouelle. 

The Sedative Salt hath the appearance and the taſte of a 


Neutral Salt: it does not change the colour of the juice of 


violets'; nor does it eafily diffolve in water; for it requires * 
quart of boiling water to diſſolve two ounces of it: Jet, with 
regard to Alkalis, it has the properties of an Acid; it unites 
with thoſe ſalts, forms therewith à ſaline compound which 
cryſtallizes, and even expels the Acids that happen to 


combined with them; ſo that it decompoſes the ſame Neutral 


Salts that are decompoſed by che Vitriolic Acid. 7 
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for aſſaying ores. It is alſo-emplc 


' The Sedati te Salt, when 'ſyddenly erpoſed to the violem 
heat of a naked fire, loſes near half its weight, melts, puts 
on and retains) the appeal ande of gh; but its nature ſtill 
remains unchauged. This glaſs diſſolves in water, and ſhoots 
anew into eryſtals of Sedative Salt. This Salt communi- 
cates to the Alkaline ſalt wick which it is united, when in 
the form of Borax, the property of melting with a moderate 
heat, and forming a kind of glaſt 3 and it is this great iuſi- 
bility that recommends the frequent uſe of Borax as a flux 
ed ſometi mes as an ingre- 
dient in the compoſition of glaſs; but, in time, it always 
communicates thereto the fault Which its own glaſs hath, 
namely that of tarniſhing with the air. The SZedative Salt 
hath, moreover, the ſingular property of diſſolving in Spirit 
of Wine, and of giving to its flame, when ſet on fire, a 
beautiful green colour. All theſe” obſervations we owe to 
Meſſ. Geoffroy and Baron. tl! 1.943 ay DOA aun ; & 
M. Geoffroy prepares the Sedative Salt by cryſtallization 
only, in the following manner. He diſſolves four ounces 
of refined Borax in a ſufficient quantity of warm water, 
e and then pours into the ſolution one ounce and two drams 
« of- highly concentrated Oil of Vitriol, which makes a 
« crackling noiſe as it falls in. When this mixture has 
* ſtood evaporating for ſome time, the Sedative Salt be- 
« gins to make its appearance im little, fine, ſhining plates 
« floating on the ſurface of the liquor. The evaporation is 
then to be ſtopped, and the plates will by little and little 
« increaſe in thickneſs and breadth. They unite” together 


e into little tufts, forming with each other ſundry different 


„groups. If the veſſel be ever ſo little ſtirred, the regulari- 
« ty of the cryſtals will be diſturbed; ſo that it muſt not be 
* touched till the oryſtallization appears to be finiſhed; "The 
* cryſtalline cluſters, being grown too bulky and too heavy, 
* will then fall of themſelves to the bottom of the "veſſel. 
* This being obſerved, the ſaline liquor muſt be (gently de- 
© canted from thoſe little cryſtals, which, as they are not 
: ealily diflolved;” muſt be waſhed clean, by pouring cold 
4 water ſlowly on the ſides of the pan, three or four times 
y lucceſlively, in order to rinſe out all remains of the faline 
. liquor, and then ſet firſt to drain, and afterwards to dry 
g 2 the ſun. This Salt, in the form of light flakes of 
5 . is now ſoft to the touch, cool in the mouth, ſlight- 
4 bitter, crackling a little between the teeth, and leaving 
Z [mal] impreſſion of acidity on the tongue. It will keep 

eng without giving or calcining, if managed according 
ED «to 
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«to the preceding directions; that is, if it be exactly frees 
cc. from 1ts ſaline liquor. CF 

« It differs from the Sedative Salt obtained by ſublim. 
tion in this reſpect only, that notwithſtanding its ſceming 
« lightneſs it is a little heavier than the other. M. Geoffroy 
« ſuppoſes the cauſe of this weight to be, that, as ſeveral of 
< the thin plates adhere together in cryſtallizing, they retain 
« between them ſome ſmall matter of humidity; or, if you 
“ will, that, as they form larger | cryſtals, they preſent 1:6 
<« ſurface to the air which clevates light bodies; whereas, on 
“ the contrary, the other Sedative Salt, being driven up by 
cc the force of fire, riſes into the head of the cucurbit in 2 
« more ſubtile form, having its particles much more expand. 
cc ed and divided. | 15 2 1 

« M. Geoffroy, having put his Sedative Salt made by 
« cryſtallization to all the ſame trials with that made by ſub- 
* limation, fatisfied himſelf that there is no other difference 
cc between the two. If the Sedative Salt made by cryſtalli- 
c“ zations happens to calcine in the ſun ; that is, if its luſtre 
cc tarniſhes, and its ſurface grows mealy, it is a ſign that it 
« ſtill contains either a little Borax or ſome Glauber's Salt: 
4 for theſe two Salts are apt to calcine in this manner, and 
6“ pure Sedative Salt ſhould not be ſubject to this inconve- 
cc nience. In order to purify it, and free it entirely from 
< thoſe Salts, it muſt be diſſolved once more in boiling wa- 
& ter. As ſoon as the water cools, the Sedative Salt re- 
« appears in light, ſhining, cryſtalline plates, ſwimming in 
ce the liquor. After ſtanding four and twenty hours, the li- 
ce quor muſt be decanted, and the ſalt waſhed with freſt 
« water; by which means it will be very pure and beau- 

Glauber's Salt and Borax diſſolve in water with vaſtly more 

eaſe than the Sedative Salt, and conſequently do not cryſtal 
lize ſo readily by much: ſo. that the ſmall portion of tboſe 
ſalts which may have been left on the ſurface of the Sedative 
Salt, being diffuſed through a large quantity of water, con- 
tinues in a ſtate of ſolution, while the Sedative Salt cryſtal: 
lizes; which being alſo waſhed afterwards with fair water, it 
is impoſſible that the ſmalleſt particle of thoſe other valt 
ſhould remain adhering to it; and conſequently this mult 
deemed an excellent way of purifying it. | 
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Earth and Stones with which it is found mixed. 


Put the powder into a little wooden tray; dip this tray 


grow muddy, by taking up the earthy parts of the ore. Con- 
tinue waſhing it in this manner till the water ceaſe to appear 
turbid. Upon the ore thus waſhed pour ſtrong vinegar, 
having firſt diſſolved therein, by the help of heat; about a 


drenched and covered with this liquor, and fo left to ſtand 
lor twice twenty-four hours. od Gi th 
Decant the vi , and waſh 

water, till * of hath no taſte: then dry it, 
and put it into an iron mortar, with four times its weight of 
Quick-filver: triturate the whole with a heavy wooden peſtle, 
all all the powder be of a blackiſh colour: then pour in a 
ile water, and continue rubbing for ſome time longer. 


- 
3 
* „ 


rom the metalline parts by means of this water, which will 
added, Repeat this ſeveral times; then dry what remains 
in the mortar with a ſponge, and by the help of a gentle 
Cold. 


Put this Amalgam into a chamoy bag: tie a knot on its 
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To ſeparate Gold, by Amalgamation with Mercury, from the 


TC I BO TS 3 ae BEES = #34230 #2 TEK 7 41 5 
P LVERIZ E the earths and ſtones containing Gold. 


in water, gently ſhaking it and its contents. The water will 


tenth part of its weight of alum. The powder muſt he quite 


your powder with warm 
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earthy and heterogeneous particles will be ſeparated 
look dirty: it muſt then be decanted, and more fair water 


deat: you will find it an Amalgam of the Mercury with the 


beet, and ſqueeze it. hard between your fingers, over ſome. 
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Put this Amalgam inte a glaſs retort 


Silver, which being a perfect metal as well as Gold, is fot 
incorporated with Gold: When this is the caſe, che 


? 
. 
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1 


wide-mouthed veſſel there will iſſue through the- pores of 
of eſſel 


lect 


cury by this means, open the bag, and in it you will ſind 
the Amalgam freed from the ſuperfiuous Mercury; the Gold 
retaining only about as much thereof As Ward equals itſelf + 
in weight. 5 ö 


ſand - bath of a reverberating furnace; cover it quite over with 
ſand; apply a glaſs * Half full off water, ſo that the 
noſe of the retort may be under the water. The receiver 
need not be luted to the tetorx. Give a gradual heat, and 
raiſe the fire till drops of the ſublimed Mercury appear in 
the neck of the retort, and fall into the water with a hiſſing 
noiſe. If you hear any: noiſe in the retort ſlacken your fire a 


little. Laſtly, when you obſerve, that, though you raiſe the 1 
fire ftilt higher than before, nothing more will come ove, n 
take out your retort, break it, and there yuν will find the n 
Gold, which muſt be melted in a crucible with Borax. it 
r enn n 
e | 
. e de · te 
th 
10 
A 
earth; from which it may ſometĩmes h feparated by fimpic v 
lotion. Tha Gold duſt found im the fands of certain rivers is fil 
of this kind. When ir reſides in ſtones, or tenacious earths, 
it may be extracted by the proceſs here delivered; to wit, U or 
Amalgamation, or combination of Mertuty with Gold. ve 
Mercury is incapable of uniting. with any earthy: ſubſtances, m. 
not even with the metallic earths; when they are deprived BW 
of their Phlogiſton, and conſequently have not the metalline 4 
form. 13 FEI 5 E Ac ine 7 8 N f 
Hence it follows, that when 1 is triturated with Vi 


particles of Gold, of earth, and of ſtone; min gled together, 
it unites with the Gold, and ſeparates it from thoſe. betero- 
geneous matters. Yet; if there be along with the Gold any 
other metal, in its metalline form, except Iron, the Mercu- 
ry will amalgamate with that alſo. This often happens 1 


that reafon ſometimes dug up in its metalline form, and * 


hat 
1 t 
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4 7 * 
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that remains in the retort, aſter abſtracting the Mercury of 


the Amalgama, is à compound of Gold, and Silver, which 
are to be ſeparated from each other by the methods we ſhall 


zive for that purpoſe. The preſent praceſs is therefore ap- 


Sometimes Gold is intimately combined with ſuch. mine - 


| ral matters as hinder the Mercury from acting upon it. In 


that caſe the mixed maſs mult. be roaſted before you proceed 
to Amalgamation: for if the matters be volatile, ſuch, for 
inſtance, as. antimony or arſenic, the fire will carry them oft; 


ſo that, after roaſting, the Amalgamation will ſucceed; But 


ſometimes theſe matters are fixed, and require fuſion ; if ſo, 
recourſe muſt be had to ſome particular methods, which we 
ſhall deſcribe when we come to treat of Silver, as theſe two 
perfect metals are to be treated in the ſame; manner... 
Ores containing Gold muſt be waſhed before an Amalgam 
is attempted z that the metalline parts, being freed from the 
numerous particles of earth with which they are encompaſſed, 
may the more readily. incorporate with the Mercury. Beſides, 
it is the property of Mercury to take the form of a dark un- 
metallic powder, after being long rubbed, with other matters, 
ſo that it cannot be eaſily diſtinguiſhed from the particles of 


earth. And hence, if you ſtill continue to grind the mat - 


ters together, after the Amalgamation is completed, and waſh 
them again and again, the water that comes off will always 
look turbid, being impregnated with ſame particles of the 
Amalgam. This is eaſily proved: for if you let the turbid 
vater ſettle, and diſtil the ſediment, you will obtain Quick- 


* 


liver from it. r NT ET Inns 
The ore is to be ſteeped in vinegar charged with alum, in 
order to cleanſę the ſurface of the Gold, which is often co- 
Fed with a thin coat of earth that obſtructs the Amalga- 
ation, B ö „„ 
Great care muſt be taken that the Mercury employed in 
this operation be very pure. If it be adulterated with any 


metallic ſubſtance, it mult be freed therefrom by the methods | 


waich we ſhall propoſe in their proper place. 117 
The way of ſeparating Mercury from Gold is ſounded on 
the different properties of thele two metallic ſubſtances; the 
me being exceedingly fixed, and the other very volatile. 
The union which Mercury contracts with the metals is not 
Intimate enough, to give the new compound which reſults 
therefrom all the properties of either of the two united ſub- 
ces; at leaſt ſo far as concerns their degrees of fixity and 
'atility. Hence it comes, chat, in our Amalgam, the Gold 
e commu- 
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- communicates but very little of its fixity to the Mercury, and 


the Mercury communicates to the Gold but very little of ity 
volatility. Yet if the Mercury be diſtilled off with a muck 
greater degree of heat than is neceſſary to elevate it, a Pretty 
conſiderable quantity of Gold will moſt certainly be carrie 


up along with it. 


fire be duly governed on this occaſion. For if too great: 
degree of heat be applied, and the fire afterwards lowered, 
the water in the receiver, which covers the noſe of the reton, 
will rife into its body, break it to pieces, and ſpoil the oye. 
The cauſe of this phenomenon depends on the propeny 
which air poſſeſſes of rareſying with heat and condenſing 
with cold, joined to its weight. As ſoon as the retort is 
acted on by a leſs degree of heat than acted on it the inftant 


before, the air contained therein is condenſed, and leaves 2 
vacuum, which the external air, by virtue of its weight, 


tends to occupy; but, the orifice of the retort being under wa- 
ter, the external air can no way gain admittance, but by 
uſhing in before it the water which intercepts its paſſage, 
his caution, as we obſerved above, muſt be applied to all 


_ diſtillations, where tbe veſſels are diſpoſed as they are in 


RIA (HOP. GH Soha ro DIBLE Dh, n 

Care muſt alſo be taken that the noſe of the retort be not 
placed too deep under water: for as the neck grows very 
warm during the operation, becauſe the degree of heat fe- 
quired to raiſe Mercury is about three times greater than that 
which raiſes water, it may eaſily be broken by the contact of 


* 


the cold water in the receiver. 


This method of extracting Gold and Silver from their ores, 


by Amalgamation with Mercury, is not to be abſolutely de- 
pended on as a ſure proof of the quantity of thoſe metals that 
may be contained in the earth affayed by this means: for 
ſome ſmall part of the Amalgam is always loft in waſhing 1t; 
and, moreover, the Mercury, when ſqueezed through cha- 


moy, always carries with it a ſmall portion of Gold. 80 


that if you defire to know more exactly, by this method, the 
quantity of Gold or Sitver contained in any earth, the Amal- 
gam mult not be ſqueezed through chamoy, but diſtilled al- 
together. Much the ſureſt method of making an accuri® 
ſcribe under the head of Silver. 185 A 
In ſome countries, and eſpecially in America, the metho 

of Amalgamation is uſed for extrating Gold and _ 5 


It is alſo of conſequence,” on another account, that the 


affay is that by fuſion and ſcorification, which we ſhall de. 


Chah l. PRACTICE o CHYMISTRY. 427 


large quantities, from the matrices which contain them in 
their metalline forme Agricola and other metallurgiſts have 
Jeſcribed the machines by means whereof ſueh Amalgama - 
tions are managed. FO CO Ov SOD SO RI 


To diſelve Gold in 2905 regis, and by that means to ſeparate 


om 


it from Silver. Aurum Fulminans. Aurum Fulminans 
reduced. we 8 


AKE Gold that is perfectly pure, or alloyed with Silver 
only. Reduce it to little thin plates, by hammering 
it on an anvil. If it be not ſufficiently tough, neal it till it 
be red in a moderate, clear fire, quite free from ſmoking 


ductility. = „ „ 1 

' When the plates are thin enough, make them red hot 
once more, and cut them into ſmall bits with a pair of ſheers. 
Put theſe bits into a tall, narrow-mouthed cucurbit, and 
pour on them twice their weight of good Aqua regis, made 
of one part Sal Ammoniac, or Spirit of Salt, and four parts 
Spirit of Nitre. Set the cucurbit in a ſand-bath moderately 
beated, ſtopping its orifice ſlightly with a paper coffin, to 
prevent any dirt from falling in. The Aqua regis will pre- 


ſently begin to. ſmoke. Round the little bits of Gold will 
r be formed an infinite number of ſmall bubbles, which will 


ſolre, if it be pure, and the ſolution will be of a beautiful 
yellow colour: if the Gold be alloyed with a ſmall quantity 
of Silver, the latter will remain at the bottom of the veſſel 
in the form of a white powder. If the Gold be alloyed with 
much Silver, when the Gold is diſſolved the Silver will re- 
- = form of the little metalline plates put into the 


qur into another low, wide-mouthed, glaſs cucurbit, taking 
care that none of the Silver, which lies at the bottom in the 
Am of a powder, eſcape with the liquor. On this powder 
of Silver Pour as much freſh {qua regis as will cover it en- 
* b. and repeat this till you are ſure that nothing more 
"x E taken up by it. Laſtly, having decanted the Aqua 
41: from the Silver, waſh the Silver with a little Spirit of 
at weakened with water, and add this Spirit of Salt to the 

Fi Agua 


coals, and then let it cool gradually, which will reſtore its 


riſe to the ſurface of the liquor. The Gold will totally diſ- 
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When the difſolution is completed, gently pour off the li- 
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you deſire to reduce into à maſs the 
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Aqua regis in which your Gold is diſſolved. Then to the 
body containing theſe liquors fit a head and a receiver, and 
diſtil with 4 gentle heat, till the matter contained in the cy, 
curbit become dry. eee 4 He 


OBSERVATIONS. 


IT is certain that aqua regis is the true ſolvent of Gall 
and that it does not touch Silver: fo that if the Gold diol 


ed in it were alloyed with Silver, which is often the cale, | 


the twd metals would by this means be pretty accurately ſe 
parated from each other. But if you defire to obtain from 
this ſolution a Gold abſolutely pure, you muſt free it, before 
you diſſolve it, from every other metallic ſubſtance but $i. 
ver; becauſe aqua regis acts upon moſt of the other metal 
and the ſemi-metals. We ſhall ſhew under the head of Sil 
ver, as we promiſed before, how to purify a maſs of Gold 
and Silver from every other metallic alloy. Thither alſo ve 
refer the common parting aſſay performed by means of agu 
Fortis: becauſe in that operation the Silver is diſſolved, and 


not the Gold. TT „ 
If the Gold put to diſſolve in aqua regis be pure, the di- 


ſolution is eaſily and readily effected. But if, on the col - 


trary, it be alloyed with Silver, the aqua regis finds more 
difficulty in diffolving it. Nay, if the Silver exceed the 
Gold in quantity, the diflolution will not take place at al, 
for the reaſons adduced in our Theoretical Elements; of 


which we ſhall ſpeak more fully when we come to treat of 


the Parting Aﬀſay. _ 


In the proceſs we directed the Gold to be diſſolved in 2 
tall body. This precaution is neceſſary to prevent the lol df 
ſome part thereof: for it is the property of agua regis to ca- 


ry off along with it ſome of the Gold, eſpecially when there 


is any Sal Ammoniac in its. compoſition, if the veſſel be 
heated while the diſſolution is going on, or if the agus fehl 
be very ſtrong. Yet it is proper to make uſe of aqua 77g 
that is too ſtrong rather than too weak: for if it prove 100 
ſtrong, and be obſerved not to act upon the metal for thit 
reaſon, it is eaſy to weaken it, by gradually adding {mal 

quantities of pure water, till you perceive it begin to act uf 
vigour. This is a general rule regarding all metallic difſo- 
Jutions in Acids. . 1 
When the ſolution of Gold is evaporated to drynch; 
"Gold duſt leit at * 


5 


orton of the cucurbit, you muſt put it into a cruciblt. "| 


D * 
- 


cap 1. PRACTICE o CHYMISTRY. 22g 
cover it with pulverized. borar, mixed with a little nitte and 


calcined wine lees; then cover the. crucible cloſe, heat it with 
2 moderate fire, which muſt be aſterwards ãntreaſed ſo as to 
melt the contents. At the bottom of the etucible you will 


a5 it were vitriſied. Theſe ſalts are added chiefly to promote 
the fuſion of the metal. | WIL an a LAY | 


, ‚ % 0 0 0d Fo hs 7 ED, 4 8 j 
| The Gold may, if you will, be ſeparated. from its folvent 
| without evaporating the ſolution as above directed. You 


need only mix with the ſolution a fixed or volatile Alkali by 
little and little, till you ſee no more precipitate fall, and then 
let the liquor ſtand to ſettle, at the bottom of which you will 


filter. TT 


frequently repeated, a greater affinity with Acids than me- 
tallie ſubſtances have, they precipitate the Gold, and ſepa - 
rate it from the Acids in which it is diſſolved: but it is of 
great conſequence to take notice, that, if you attempt to 


ſoon as it feels the heat, with ſuch a terrible exploſion, that, 
if the quantity be at all conſiderable, it may prove fatal to 
the operator: even rubbing it a little hard will make it blow 
up. This preparation is therefore called Aurum Fulminans. 

Hitherto no ſatisfactory explanation hath been given of this 
phenomenon. Some Chymiſts conſidering, that, in the pre- 
cipitation of the Gold, a Nitre is regenerated by the union 
of the Alkali with the Nitrous Acid which enters into the 
compoſition of the aqua regis, imagine that ſome of thig re- 
generated Nitre, combining with the precipitated Gold, takes 
fre and detonates, either by means of ſome ſmall portion of 
Phlogiſton that may be contained in the Alkali, or by means 


pony it is well known that Fixed Alkalis do not contain 
blogiſton enough to make Nitre detonate. Indeed, if 2 
Volatile Alkali be employed in the precipitation, 2 Nitrous 


nough to be capable of detonating without the concourſe of 
iy additional Phlogiſton : but this detonation of the Nitrous 


its effects, with the fulmination of Gold. Boſides, e do 
W 8 that Gold precipitated by a Volatile Alkali explodes 
ys - ar force than that precipitated by a Fixed Alkali. 
* _ the Gold, it is certain that it ſuffers no decompoſition 
6 a by fulminating. When fulminated under a glaſs bell, 


in 
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find a ſediment ; filter the whole, and dry what is left on the 
Both fixed and volatile Alkalis poſſeſſing, 2s hath been 


melt this precipitated Gold in a crucible, it will fulminate as 


of that which conſtitutes the Gold itſelf. But, in the firſt 


Ammoniscal Salt will be formed, containing Phlogiſton e · 


noize Salt is not to be compared, as to the violence 
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in ſuch ſmall quantities as not. to endanger the operator, the 
Gold is found ſcattered: about under the bell in very fine par. 
ticles, without having undergone any alteration. - 
Others have fancied this fulmination of the Gold to be 
nothing but the decrepitation of the/Sea-falt that is regene. 
rated, in the precipitation of the metal, by the Fixed Alkali 
uniting with the Acid of Sea-ſalt which makes part of the 
aqua regis. But to this it may be ſaid; that Gold Precipi- 
tated by a Volatile Alkali fulminates as violently as that 
precipitated by a Fixed Alkali; and yet no ſea-falt can be 
formed in the liquor by the addition of a Volatile Alkali, 


bur er Ammoniac which has not the property of de- 
1 


crepitating. Moreover, there is no compariſon, as to the ef. 
fects, between the decrepitation of Sea- ſalt and the fulmi- 
r 45 fe anion bh Don &- 07 

Nor, laſtly, can this fulmination be attributed, as it is by 
ſome, to the effort made by the Salts to eſcape from amidit 
the particles of Gold, in which they are ſuppoſed by them 
to be impriſoned : for then we might deprive this Gold en- 
. tirely of its fulminating quality by only boiling it in water, 
and ſo waſhing off all the ſaline particles, which probably ad- 
nere to its ſurface only. It is plain there is great room for 
very beautiful diſcoveries on this ſubject. In Walerius's Mi- 
neralogy we find ſome obſervations that may throw a little 
light on the point before us. en ee. 


„„ The quantity,” ſays he, “ of fulminating Gold preci- 
“ pitated exceeds that of the Gold diſſolved: if the aqua re- 


« gig be made with Sal Ammoniac the exploſion will be 
s ſtronger; it will alſo be more violent if the ſolution be 
cc precipitated with a Volatile Alkali, than if a Fixed Alkali 
«© e ue ler char purpoſe wn nn he 

One of the ſpeedieſt and eaſieſt methods to deprive this 
Gold of its fulminating quality, is to grind in a mortar twice 
as much flowers of Sulphur as you have Gold to reduce, 
mixing your ſulminating Gold therewith by little and little, 
as you grind them together; then to put the mixture into 3 
crucible,” and heat it juſt enough to melt the Sulphur. Part 
of the Sulphur will be diſſipated in vapours, and the ref 
will burn away. When it is quite conſumed, increaſe the 
fire ſo as to make the crucible red-hot. When you perceive 
no more ſmell of. Sulphur, pour on the Gold a little Boras, 
previouſly. melted in another crucible with a Fixed Alkali, 25 
calcined Wine · lees, or Nitre fixed with Tartar; and then 
raiſe the fre ſufficiently to make the whole flow. _ — 


J te 7. os wes ih eat 
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fuſion is completed, you will find a button of Gold at the 
bottom of the crucible under the Salts. Ks 
Fulminating Gold maꝝ alſo be reduced by pouring on it a 
ſufficient quantity of Fixed Alkali reduced to a liquor, or of 
oil of Vitriol, evapbrating all the moiſture, and gradually 
throwing what remains, mixed up with ſome pinguinous mat- 
ter, into a crucible kept red: hot in à furnace. The reaſot 
why theſe ſubſtances deprive the Gold of its fulminating qua: 
lity, depends on the cauſes that produce the fulmination. 
Gold may alſo be ſeparated from aqua regis; and precipis 
tated by the means of ſeveral metallic ſubſtances that have 2 
greater affinity, either with aqua regir, or with one of the 
two Acids that compoſe it. Mercury is one of the fitteſt for 
this purpoſe. On dropping a ſolution of Mercury in the 
Nitrous Acid by little and little into a ſolution of Gold, the 
mixture becomes turbid; and a precipitate is formed. Con- 
tinue dropping in more of the ſolution of Mercury till no 
more precipitate falls; then let the liquor ſtand to ſettle, and 
at the bottom of it you will find a ſediment, which is the 
precipitated Gold: pour off the liquor by inclination, and 


* 
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waſh the precipitate with fair water. 
Mercury hath a greater affinity with the Marine than with 
the Nitrous Acid. The affinity which Mercury hath with 
the Marine Acid is alfq greater than that of Gold with the 
Marine Acid; for unleſs this Acid be affociated either with 
the Nitrous Acid, or at leaſt with a certain proportion of 
Phlogiſton, it will not diffolve Gold. Hence ir comes, that 
when a ſolution of Mercury in the Nitrous Acid is dropped 
into a ſolution of Gold in aqua regis, the Mercury unites 
with the Acid of | Sea: ſalt, which is an ingredient in the 
aqua regis but the Marine Acid cannot on this occaſion 
jon the Mercury, without deſerting the Gold and the Ni- 
tous Acid with which it was united; and then the Gold, 
which cannot be kept in ſolution by the Nitrous Acid alone, 
8 forced to quit its ſolvent and precipitate. The liquor, 
therefore, that now floats over the Gold thus precipitated, 
mult contain Mercury united with the Acid of Sea-falt : and 
m fact it yields a true Corrofive Sublimate, which is known 
to be a combination of Mercury with the Marine Aci. 
Mercury diſſolved in Spirit of Nitre is employed to procure 
te precipitation we are ſpeaking of; becauſe metallic ſub- 
3 when ſo comminuted by an Acid, are much fitter for 
© Experiments than when they are in a concrete form. 
Gold precipitated in this manner by a metallic ſubſtance 


oth not tulminate, 0e 
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PROCESS WM. 
To diſolve Gold by Liver of Sulphur. 


IX together equal parts of common Brimſtone, and: 
IVI very ſtrong Fixed Alkali; for inſtance, Nitre fixed by 
Charcoal. Put them in a crucible, and melt the mixture, 
ſtirring it from time to time with a ſmall rod. There is no 
eccaſion to make the fire very briſæ; becauſe the Sulphur fa. 
eilitates the fuſion of the Fixed Alkali. Some ſulphureous 
vapours will riſe from the crucible; the two ſubſtances vil 
mix intimately together, and form a reddiſh compound. 
Then throw into the crucible ſome little pieces of Gold beit 
into thin plates, ſo that the whole do not exceed in weight 
ene third part of the Liver of Sulphur: raiſe the fire a little. 
As ſoon as the Liver of Sulphur is perfectly melted, it will 
begin to diſſolve the Gold with ebullition; and will even e. 
tat. ſome flaſhes of fire. In the ſpace of a few minutes the 
Gold will be entirely diſſolved, eſpecially if it was cut and 


flatted into ſmall thin leaves. 


1.95 | 


OBSERVATIONS. 


Tux proceſs here delivered is taken from M. Stahl. Tit 
deſign of that ingenious Chymiſt's inquiry was to diſcovct 
how Moſes could burn the golden calf, which the Iſraelites 
had ſet up and worſhipped while he was on the mount; bon 
he could afterwards reduce that calf to powder, throw it into 
the water which the people uſed, and make all who bat 
apoſtatized drink thereof, as related in the Book of Exodus To 
M. Stahl, having firſt obſerved that Gold is abſolutely uu. 

- alterable and indeſtructible by the force of fire alone, be it 
ever ſo violent, condludes, that without a miracle Moc 
could not poſſibly perform the above-mentioned operation 

on the golden calf any way but by mixing with the Gol 
ſome matter qualified to alter and diflolve it. He then takes 
notice, that pure Sulphur does not act upon Gold at all and 

that many other ſubſtances, which are thought capable of 4 
viding and diſſolving it, cannot however do it ſo complete 
as is neceſſary to render that metal ſuſceptible of the fic 
related. He then gives the method of diſſolving it b) Liv 
of Sulphur, deſcribed in the proceſs. OY 


* 
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Liver of Sulphur diffolves likewiſe all the other metals: 
but M. Stahl obſerves, that it attenuates Gold more than any 
other metallic ſubſtance, 'and unites with it much more in- 
timately than with the reſt. This appears from what hap- 
pens, on attempting to diſſolve in water any of the mixts re · 
ſulting from the union of another metal with the Liver of 
Sulphur : for then the metal ſeparates, and appears in the 


| form of a powder or fine calx; whereas, when Gold is units 


ed with Liver of Sulphur, the whole compound diſſolves in 
water fo perfectly, that the Gold even paſſes with the Liver' 
of Sulphur through the pores of filtering paper. Fg 


If an Acid be poured into a'folution of this combination 
of Gold with Liver of Sulphur, the Acid unites with the 


Alkali of the H epar, and the Gold falls to the bottom of 
the liquor along with the Sulphur, which doth not quit it. 


The Sulphur thus precipitated with the Gold is eaſily carried 


off by a ſlight torrefaction, after which the Gold remains ex- 
ceedingly comminuted. The Sulphur of this compound may 
alſo be deſtroyed by torrefaction, without the trouble of a 
previous ſolution and precipitation, and then alſo the Gold 
remains ſo attenuated as to be miſcible with liquors, and 
floats on them, or ſwims in them, in ſuch a manner that it 
may eaſily be ſwallowed with them in drinking. From all 
this M. Stahl concludes there is great reaſon to believe it was 


dy means of the Liver of Sulphur that Moſes: divided, - and 


in a manner calcined, the golden calf, fo that he could min- 
dle it with water, and make the Iſraelites drink it. 
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To ſeparate Gold from all other metallic Subſtances by means 
„„ Fa EEE CITIES: 


HE put the Gold you intend to purify into a eru- 


* 


cible, ſet it in a melting furnace, cover it, and make 


I Gold flow. When the metal is in fuſion caſt upon it, 
Ja little at a time, twice its weight of pure crude Anti- 


mony in powder, and after each projeQion cover the eruei- 


* again immediately : this done keep the matter in fuſion 
"a few minutes. When you perceive that the metallic 
-—Kture is perfectly melted, and chat its ſurface begins to 


parkle, pour it out into a hollow iron cone, previouſly heat- 


ed, and ſmeared on the inſide with tallow. Immediately 
ke with a hammer the floor on which the cone ſtands; 
; | G g e and 
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and when all is cold, or at leaſt ſufficiently fixed, invert the 


cone and ſtrike it: the Whole metallic maſs will fall out, and 
the under part thereof, which was at the point of the cone, 
will be a Regulus more or leſs yellow as the Gold was more 
or leſs pure. On ſtriking the metallic maſs the Regulus wil 
freely part from the ſulphureous cruſt at top. 

Return this Regulus into the crucible, and melt it. Les 
fire will do now than was required before. Add the ſame 
quantity of Antimony, and proceed as at firſt, Reyex 
the ſame operation a third time, if your Gold be very im- 
pure. ID 75x, 47 x | CSVETER 

Then put your Regulus into a good crucible, much larger 
than is neceſſary to hold it. Set your crucible in a melting 
furnace, and heat the matter but juſt enough to make it 
flow, with a ſmooth, brilliant ſurface. When you, find it 
thus conditioned, point towards it the noſe of a long-ſnout- 
ed pair of bellows, and therewith keep gently and conſtant- 
ly blowing. There will arife from the crucible a confidera- 
ble ſmoke, which will abate greatly when you ceaſe to blow, 
and increaſe as ſoon as you begin again. You muſt :aife the 
fire gradually as you approach towards the end of the opera- 
tion. If the ſurface of the metal loſe its brilliant poliſh, 
and ſeem covered with a hard cruſt, it is a ſign the fire is 
too weak; in which caſe it muſt be increaſed, till the ſurface 
recover its ſhining appearance. At laſt, when no more 
| ſmoke riſes, and the ſurface of the Gold looks neat and 
greeniſh, caſt on it, by little and little, ſome pulverized Ni. 
tre, or a mixture of Nitre and Borax. The matter wil 
ſwell up. Continue thus adding more Nitre gradually, til 
no commotion is thereby produced in the crucible; and then 
let the whole cool. If you find, when the Gold is cold, that 
it is not tough enough, melt it over again; when it begins 
to melt, caſt in the ſame Salts as before; and repeat this til 
it be perfectly ductile. | f 


OBSERVATIONS. » 


ANTIMONY is a compound, conſiſting of a ſemi - metal 
lic part united with about a fourth part of its weight of com- 
mon Sulphur. It appears, in the ninth column of the Ja- 
| ble of Affinities, that all the metals, Mercury and Gold er- 

| Cepted, have a greater affinity than the reguline part of a 
timony with Sulphur. If therefore Gold, adulterated with 
a mixture of Copper, Silver, or any other metal, be melte 


with Antimony, thoſe metals will unite with the Sulphur 
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the Antimony, and ſeparate it from the reguline part, which 
being thus {et free will. combine and be blended with ha 
Gold. Theſe two metallic ſubſtances, forming à 'maſs far 


together to the bottom of the crucible in the form of a Re- 
gulus, while the others float over them like a ſort of ſcoria 
or flag: and thus the Gold is freed from all alloy but the re- 
guline part of the Antimony: een 

As all the other metals have a great affinity with Sulphur, 
and Gold is the only one that is capable of refiſting its aiot 
one would think Sulphur alone might be ſufficient to free it 
from the metals combined with it, and that it would there- 
fore be better to employ pure Sulphur, in this operation, 
than to make uſe of Antimony; the reguline part of which 
remaining united with the Gold requires another long and 


laborious operation to get rid of it. 


ent to produce the deſired ſeparation: but it is proper to ob- 
ſerve, that, as Sulphur alone is very combuſtible, moſt of it 


„opportunity to unite with the metallic ſubſtances; where- 
as, when it is combined, with the Regulus of Antimony, it 
is thereby enabled to bear the action of the fire much longer 
wichout burning, and conſequently is much fitter for the 
10 purpoſe in queſtion. Beſides, if we were to make uſe of 
1 pure Sulphur, a great part of the Gold, which is kept in 
N perſect fuſion, and its precipitation facilitated, by the Regu- 
1 Jus of Antimony, would remain confounded with the Sul- 
phureous ſcoria. ICT OTE OY | | 

Nevertheleſs, ſeeing the metals with which Gold is alloy- 
ed cannot be ſeparated from it by Antimony, but that a quan- 


ſo ſcparated will unite with the Gold, and that the more 
Regulus combines with the Gold, the more tedious, charge- 
able, and laborious will the operation prove, this conſidera- 
ton ought to have ſome influence in directing our proceſs. 
Therefore, if the Gold be very impure, and worſe than ſix- 
teen carats, we muſt not mix it with crude Antimony alone, 
but add two drams of pure Sulphur for every carat the Gold 
wants of ſixteen, and leſſen the quantity of Antimony in 
proportion to that of the real Gold. 5 


ith It is neceſſary. to keep the crucible cloſe covered, after 


from falling into it: for, if that ſhould happen, the melted 


the 32 e. g 2 . | maſs 


heavier than the other metals mixed with the ſulphur, fall 


Indeed, ſtrictly ſpeaking, Sulphur alone would be ſuſfici- 


would be conſumed in the operation before it could have an 


tity of Regulus proportioned to the quantity of the metals 


mixing the Antimony with the Gold, to prevent any coals 
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maſs would puff up conſiderably, and might perhaps run 
. The inſide of the cone, into which you pour the melts} 
metallic maſs, muſt be greaſed with tallow, to prevent in 
ſticking thereto, and that it may come eaſily out. Strik 
105 floor, on which the cone with the melted metal ſtands 
helps the precipitation and deſcent of the Regulus of Gold 
and Antimony to the bottom of the cone. 
Leſs fire is requiſite to melt this compound Regulus, in 
order to add freſh Antimony, than was neceſſary before the 
Gold was mixed with the reguline part of the Antimon; 
becauſe this metallic ſubſtance, being much more fuſible 
than Gold, promotes its melting. The Antimony is mixed 
with the Gold by repeated projections, that the ſeparation of 
the metals may be accompliſhed with the greater eaſe and 
accuracy. Yet the operation might be ſucceſsfully perform- 
ed, by putting in all the Antimony at once, and with one 
melting only. rr en 
The metalline maſs found at the bottom of the cone after 
all theſe operations, is a mixture of Gold with the reguline 
part of the Antimony. All the reit of the proceſs conſiſts 
only in ſeparating this reguline part from the Gold. As Gold 
is the moſt fixed of all metals, and as the Regulus of Anti- 
mony cannot bear the violence of fire without flying off in 
vapours, nothing more is neceflary for this purpoſe but to 
expole the compound, as directed in the proceſs, to a heat 
ſtrong enough and long enough continued, to diſſipate all 
the Regulus of Antimony. This ſemi-metal exhales in the 
form of a very thick white ſmoke. It is proper to blow 
gently into the crucible during the whole operation; becaulc 
the immediate contact of the freſh air inceſſantly thrown 
in promotes and conſiderably increaſes the evaporation : and 
this is a general rule applicable to all evaporations. l 
The ire guſt be gradually raiſed as the Regulus of Anti- 
mony is diſſipated, and the operation draws towards an end; 
becauſe the mixed maſs of Regulus of Antimony and Goll 
becomes ſo much the leſs fufible as the proportion of the Re- 
gulus is leflened. Though the Regulus of Antimony be ſe- 
parated from the Gold in this operation, becauſe the latter 1s 
of ſuch a fixed nature that it cannot be volatilized b) the 
degree of fire which diſſipates the Regulus; yet, as tle 
Regulus 1s very volatile, it will undoubtedly carry up ſome 
of the Gold along with it, eſpecially if you hurcy on the 
evaporation too faſt, by applying too great a degree of hires 
by blowing too briſkly into the crucible, and flill TI 


* 
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you evaporate your mixture in a broad flat veſſel inſtead of a 
crucible. All theſe things muſt therefore be avoided, 'if you 
would loſe no more Gold than you needs muſt. 
However, unleſs the evaporation be carried to the utmoſt, 
by the means above pointed out, a ſmall portion of the Re- 
alus of Antimony will always remain combined with the 
Gold, which defends it from the action of the fire. This 
ſmall portion of Regulus hinders the Gold from being per- 
fectly pure and ductile. In order therefore to confume and 
ſcorify it, we caſt Nitre into the crucible, when we perceive 
it to emit no more white vapours. _ N 
We know that Nitre has the property of reducing all me- 
tallic ſubſtances to a calx, Gold and Silver excepted; becauſe 
it deflagrates with the phlogiſton to which their metalline 
form is owing : but as this accenſion of the Nitre occafions 
a tumid efferveſcence, care muſt be taken to throw it in but 


once the melted matter will run over. 2 3 
er This operation might be conſiderably abridged by taking 
advantage of the property which Nitre poſſeſſes. of thus con- 
ſuming the phlogiſton of metallic. ſubſtances ; as by means 
thereof we might deſtroy all the Regulus of Antimony in- 
corporated with the Gold, without having recourſe to a long 
and tedious evaporation. But then we ſhould at the ſame 
time loſe a much greater quantity of Gold, by reaſon of the 
tumult and ebullition which are inſeparable from the detona- 
tion of Nitre. On the whole, therefore, if Nitre be made 
uſe of to purify Gold, great care muſt be taken to apply but 
very little af N . 6 
All the Silver that was mixed with the Gold, and indeed 
a little of the Gold itſelf, remains confounded with the ſul- 
phureous ſcoria, which floats upon the Golden Regulus after 
the addition of the Antimony: we ſhall ſhew in the Chap- 


ter on Silver how theſe two metals are to be {ſeparated from 
the Sulphur. | | . | | 


by little and little at a time; for if too much be projected at 
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DEA to powder in an iron mortar the ore from which 
D you mean to ſeparate the Silver, having firſt roaſted i 
vehh ln örder to free it from all the Sulphur and Arſenic that 
it may contain. Weigh it exactly: then weigh out by itſelf 
eight times as much granulated Lead. Put one half of this 

Lead into à teſt, and ſpread it equally thereon: upon this 
Lead lay your ore, 9252 ih the remain - 


ot, 
& « C2 i. 4 f 
Mn 


over it quite Ger w 


» * 


4 * 


Flace the teſt thus loaded under the further end of the 
muffle in à cupellin furnace. Light your fire, and increaſe 
it by degrees. If you look through ohe ef the apertures in 
the door of the furnace ydu will' perceive” the ore, covered 
with calcined Lead; ſwim upon the melted Lead. Preſent- 
Iy afterwards it will grow ſoft, melt, and be thrown towards 
the ſides of the veſſel, the ſurface of the Lead appearing in 
the midſt thereof bright and ſhining like a luminous diſc: 
the Lead will then begin to boil, and emit fares. As ſoon 
as this happens, the fire muſt be a little checked, fo that the 
chullition of the Lead may almoſt entirely ceaſe, for about 
#'quarter of an hour. After” this it muſt be excited to the 
degree it was at before, ſo that the Lead may begin again to 
boil and ſmoke. Its ſhining ſurface will gradually leſſen, and 
be covered with ſcoria. Stir the whole with an iron hook) 
and draw in towards the middle what you obſerve towards 
the ſides of the veſſel; to the end that, if any part of the or 
ſhould ſtill remain undiflolved by the Lead, it may be m- 
ed therewith. | | 

When you perceive that the matter is in perfect fuſion, 
that the greateſt part of what ſticks to the iron hook, when 
you dip it in the melted matter, ſeparates from it again, an 


drops back into the veſſel; and that the extremity of this M. 
: 4 ſtrument, 


\ 


| Chap. 2. PRACTICE es CUYMISTRY. „ 


frument, when grown cold, appears varr iſhed over with a . 
thin, ſmooth, ſhining cruſt ; vou may look on theſe as 8 
marks that the buſineſs is done, and the more unifotm and 

evenly the colour of the cruſt is, the more perfect may you 


* 


judge the ſcorification to be. 14 7 E N 18K in tig e 1 
Matters being brought to this | paſs, take the teſt with a 

pair of tongs from under the muffle, and pour its Whole con- 

tents into an iron cone, firſt heated and greaſed with tallow. 

This whole operation laſts about three quarters of an hour. 

When all is cold, the blow of a hammer will part the Re- 

gulus from the ſcoria; and as it is not poſſible, how perfect 

ſoever the ſcorification be, to avoid leaving a little Lead con- 

taining Silver in the ſcoria, it is proper to pulverize this ſco- 

ria, and ſeparate therefrom · whatever extends under the ham · 

mer, in order to add it to the Regulus. n 
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SILVER, as well as Gold, is often found quite pure, and 

under its metalline form, in the bowels. of the earth; and in 


$ that caſe it may be ſeparated from the ſtones or ſand in Which 
; it is lodged by ample waſhing, or by Amalgamation with Mer- 

| cury, in the ſame manner as before directed for Gold. But 
it alſo happens frequently, that Silver is combined in the ore 
5 


wich other metallic ſubſtances and minerals, which will not 
admit of this proceſs, but force us to employ other methods 
of ſeparating i e , „ ad x at Lanes 
Sulphur and Arſenic are the ſubſtances to which Silver 
and the other metals uſually owe their mineral ſtate; Theſe 
two matters are never very cloſely united with Silver; but 
may be pretty eaſily ſeparated from it by the action of fire, 
and the addition of Lead. If Arſenic be predominant in a 
Silver ore, it will unite with the Lead by the help of a pret- 
ty moderate heat, and quickly convert a cenſiderable quanti- 
ij thereof into a penetrating fuſible glaſs, which has the pro- 
perty of ſcorifying with caſe all ſubſtances that are capable 


* 


of ſcoriſication. 1 41 at 4] 
When Sulphur predominates, the ſcorification proceeds 
more ſlowly, and doth,not always ſucceed ; becauſe that mi- 
neral combined with Lead leflens its fuſibility, and, retards 
ts vitrification. . In this caſe, part of the Sulphur muſt be 
Uipated by roaſting : the other part unites with the Lead; 
= that, being rendered lighter by this union, floats on the 
E of the mixture, which chiefly contains the Silver. At 
" the joint action of the air and of the fire diſſipates the 
| e portion 


— 
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portion of Sulphur that bad united with the Lead: the Leal 
vitrifies and reduces to a ſcotia whatever is not either Silver 


_ or Gold: and thus the Silver being diſentangled from the 


heterogeneous matters with which it was united, one pan 
thereof being diſſipated and the other vitrified, combine 
with the portion of Lead which is not vitrified, and fall 
through the ſcoria, which, to favour its deſcent, muſt be in 
The whole proceſs, therefore, conſiſts of three diſtinct oye. 
rations. The firſt is Roaſting, which diſſipates ſome of the 
volatile fubſtances found united with the Silver: the ſecond 
is Scorification, or the Vitrification of the fixed matters alſo 
united with the Silver, ſuch as ſand, ſtones, metals, G. 
and theghird is precipitation, or the ſeparation of the Silver 
from thò ſcoria. The two firſt are, N es been ſhewn, pre- 
paratives for the laſt, and indeed produce it. 

As every thing we ſaid concerning Gold, when we treated 
of the proceſs of Amalgamation, is to be applied to Silver, 
which may be extracted by the ſame method when it is in 
its metalline form; in the ſame manner, all we now advance 


touching the method of extracting Silver by Scorification, 
when it is depraved with a mixture of heterogenous matters, 


is equally applicable to Gold in the ſame circumſtances: 
and indeed Silver almoſt always contains more or leſs Gold 
r e OV Fo fn 

In the proceſs we directed, that the ore ſhould be pulre- 
rized before it be expoſed to the fire, with a view to enlarge 
its ſurface, and by that means facilitate the action of tic 
Lead upon it, as well as the evaporation of its volatile parts. 
We recommended the precaution of flackening the fic 
little at the beginning of the operation, only to prevent the 
Lead from being too haſtily converted into litharge, leſt i 
thould penetrate and corrode the teſt before it bad wholly 
diſſolved the ore: but if we were perfeCtly certain of tir 
veſſel's being ſo good as to be in no danger of penetration bf 
the Lead, this precaution would be needleſs. HE 

It is proper to add eight parts of Lead for one of orc; 


though ſo much is not always abſolurely neceſſary, eſpecially 


when the ore is very fuſible. The ſucceſs of this operation 
depends chiefly on the completeneſs of the Scorification; and 
therefore the addition of more Lead than enough is attended 
with no inconvenience : for, as it always promotes the co 
rification, it can never do any ham. 

If the ore be mixed with ſuch earthy and ſtony parts 25 
cannot be ſeparated from it by waſhing, it is the more * 
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of Tartar. is more than ſufficient to. alkalizate the Nite 
'This Flux, therefore, is nothing more than Nitre alkalizated 
by Tartar, mixed with ſome of the ſame [Tartar that bath 
not loſt its. Phlogiſton, and is only reduced to a fort o 
The #hite Flux is alſo very fit to promote fuſion ; but on 
this occaſion the Black Flux is preferable, becauſe the Phi. 
giſton of the Black Flux prevents the Lead from being too 
ſoon converted to litharge, and fo gives it time to diffolve the 
metallic matters. The White Flux, which is the reſult of 
equal parts of Tartar and Nitre alkalizated together, being 
no more than, an Alkali deſtitute of Phlogiſton, or contain- 
ing but very little, doth not poſſeſs this advantage. 
If Silver ſhould be combined in the ore with Iron in its 
metalline ſtate, which however does not commonly happen, 
then, in order to ſeparate them, the Iron muſt be deprived 
of its Phlogiſton, and converted to a crocus before the mix- 
ed maſs be melted with Lead; which may be. done by dif- 
ſolving it in the Vitriolic Acid, and then evaporating the 
Acid. : OL HELI 
We are neceſſitated to make uſe of this contrivance, be- 
cauſe Iron in its metalline form cannot be diſſolved either by 
Lead or by the Glaſs of Lead; but when it is reduced to a 
calx, litharge unites with it and ſcorifies it. 
If you have not at hand the utenſils neceſſary for perform- 
ing the operation we have been deſcribing in a teſt, and un- 
der the muffle; or if you have a mind to work on a greater 
quantity of ore at a time, you may make uſe of a, crucible 
for the purpoſe, and perform the operation in a melting tur- 
nace. 
In this caſe the ore muſt be prepared, as above directed, 
according to its nature, and mixed with a proper quantity of 
Lead and Glaſs of Lead; the whole put into a good cruc 
ble, leaving two thirds thereof empty, and covered with a mit: 
ture of Sea-ſalt and a little Borax, both very dry, to the 
thickneſs-of a full half inch. 
This being done, ſet the crucible in the midſt of a melt 
ing furnace, raiſe the coals quite to the lip of the crucible; 


* 


light the fire; cover the furnace with its dome; but do net 


urge the fire more than is neceſſary to bring the mixture '0 
perfect fuſion : leave it thus in fuſion for a good quarter 
an hour; ſtir the whole with a bit of ſtrong iron wire; then 
let it cool; break the crucible, and ſeparate the Regulus 
from the ſcoria. | 


The 
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The Salts added on this occaſion are fluxes,” and their uſe 
is to procure a perfect fuſion of the ſcoria. an enn | 

If the melted matters be left expoſed to the fire, either in 
a teſt or in a crucible, longer than is above preſcribed, the 
portion of Lead, that hath united and precipitated with the 
Silver, will at laſt vitrify, and at the ſame time ſcorify all 
the alloy with which that metal may be mixed. But as there 


without being pierced like a fieve, ſome of the Silver may 
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which follows. 
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N 
The refining of Silver by the Cupsl. 


1 a cupel capable of containing one third more 


matter than you have to put into it: ſet it under the 
by muffle of a furnace, like that deſcribed in our Theoretical 
a Llements, as peculiarly appropriated to this ſort of operation. 
Fill the furnace with charcoal ; light it; make the cupel red- 


N- for about a good quarter of an hour, if the cupel be made 
0 vholly of the aſhes of burnt bones; and for a whole hour, if 

e there be any waſhed wood- aſh in its compoſi tion. 
ur- Reduce the Regulus which remained aſter the preceding 
a "eration to little thin plates, flatting them with a ſmall 
0 hammer, and ſeparating them carefully from all the adherent 
2 ſoria, Wrap theſe in a bit of paper, and with a ſmall pair 
10 ck tongs put them gently into the cupel. When the paper 


the which will be gradually produced by the Lead as it turns to 


itharge, will be driven to the ſides of the cupel, and imme- 
ately abſorbed thereby. At the ſame time the cupel will 


antity and nature of the ſcoria imbibed by it. 
| When you ſee the matter in the cupel in a violent ebulli- 


thods formerly preſcribed. Keep up ſuch a degree of heat 


oh] that the ſmoke which aſcends from the matter may not 


"te very high, and that you may be able to diſtinguiſh the 
bur which the cupel acquires from the ſcoria. 
| H h 2 | Increaſe 


are no veſſels that can Jong endure the action of litharge, 


eſcape through the holes or fiſſures of the veſſel, and fo be 
loft, It is better, therefore, to complete the purification of 
your Silver by the operation of the Cupel, the deſcription of 


bot, and keep it ſo till all its moiſture be evaporated ; that is, 


1s conſumed the Regulus will ſoon melt, and the ſcoria, 


ume a yellow, brown, or blackiſh colour, according to the | 
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un, and emitting much ſmoke, lower the fire by the me- 
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Theſe phenomena ſhew that the operation is finiſhed. But 
the cupel muſt ſtill be left a minute or two under the muill, 
and then drawn ſlowly out with the iron hook towards the 
door of the furnace. When the Silver is ſo cooled as to be 
but moderately. red, you may take the cupel from under the 
muffle with your little tongs, and in the middle of its cariy 
you, will find an exceeding white bead of Silver, the Jour 
part whereof will be unequal, and full of little pits, 


OBSERVATIONS. 
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TRE Regulus obtained by the former proceſs, conſiſts alto- 
gether of the Silver contained in the ore, alloyed with tie 
other metals that happened to be mixed therewith in its ni. 
neral ſtate, and a good deal of the Lead that was added t 
precipitate the Silver. The operation of the cupel may de 
conſidered as the ſequel of that proceſs, being intended only 
to reduce into a ſcoria whatever is not Gold or Silver. Lead 
being 6f all metals thar which pieſtes the moſt eli vl 
moſt promotes the vitrification of the reſt, and the only cue 
which, when vitrified, penetrates the cupel, and carries along 
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whereas, if it be too; ſmall, 0 it will iberover- doſed with Lead, F 
and at laſt the litharge, which»deſtroys:every thing, wille cor - 
rode its cavity, and eat holes through the very body of the. 
| veſſel. Add, that the aſnes, of Mich the cupel is made, being 
once. glutted with litharge, abſorb it aſterwards but ſlowly,” - 
and that the quantity of this vitrified litharge, becoming too 
great to be contained in the ſubſtance of the veſſel, exſudes 
through uit, and drops on the flogr of the muffle, which it 
corrodes and renders unequal; and moreover ſolders to it the 
veſſels ſet thereon. It may be laid down as a general rule. 
for determining the ze of a cupel, that it weigh; at leaſt, 
half as much as the metallic maſs to be reſined in it. 

It is alſo of the/utmoſt conſequence that the cupel be well 
dried beſore the metal be put into it. In order to make ſure 
of this point, it mult, be kept red · hot for a certain time, as is 
above directed: for though to the ſight and to the touch it 
may appear very dry, it nevertheleſs obſtinately retains a 
ſmall matter of moiſture, ſufficient to oecaſion the loſs of 
ſome of the metal; which, ben it comes to melt, wall, be 
thereby ſpirited up, in the form of little globules, to the very 
roof of the muffle. The cupels that ſtand moſt in need of an 
intenſe heat to dry them, are thoſe chiefly in whoſe compoſi- 
tion wood- aſhes are employed ; for whatever care be taken to 
lixiviate thoſe ;aſhes before they are uſed, they will! ſtill re- 
tain a little alkaline ſalt; and that, we know, is very greedy» 
of moiſture, will not part entirely with it, but by the means 
of a violent calcination, and preſently re-imbibes it when ex- 
poſed to the air. K 

A little Phlogiſton alſo, may ſtill be, leſt in the aſhes of 
which the cupels are made; and that is another reaſon for 
calcining them before they are uſed. By this means the re- 
maining Phlogiſton is diſſipated, which might otherwiſe 
combine with the litharge during the operation, reduce it, 
and occaſion, ſuch a ferment in the matter as to make ſome of 
it run over; to theſe inconvenięncies, which any remainder of 
moiſture or Phlogiſton may produce, we muſt add the cracks 
and flaws, which are very incident to cupels not perfectiy 

feed from both thoſe matters. 7 

It is of no leſs importance to the ſucceſs of. this operation, 

at a due degree of heat be kept up. In the proceſs: we 

hare deſcribed the marks which ſhew the heat to be. neither 

oo ſtrong nor too weak; when ;it- exceeds; in either of theſe 

repes it may be, known by the following ſigns. 

lf the fume emitted by the Lead riſe like a ſpout to the 
nabe the mutlle ; if the ſurf ace of the. melted metal be ex- 
'emely convex, conſidering the quantity of the maſs; if the 
cupel 


— —— — — IG E — _ * 
ö 8 7 — ——— oy — — a wo. — 
2 22 Eq 2 . by 
n ä Se woe FT 
ü ot, Dc A op oe 
—— — * _ f LESS 
. — A 


— "= — * 
* woes FR pe 4 
— 4 4 * 
= $24 E"cASSt 
* ws 


— * 
© Rod. . - 
— 8 f 
— . * 
. i F 8 : * 3 = 
Le SP IN It: OO = CRIED 


=: Dll cn DE EINER 


2094s 7 ITT" EN Se or, 1 m5 1 


Ipcreaſe the: fire by;degrees;} as, more and;mor 
| een and 3 +008 NO W 


but, if the bire be 4 enongh + to wi Kept the flver i in 5 — 
this change of co- 
Jour, e is called its fulguration, will not be ſo percepti- 
ble, and the Silver will appear like a bead of fire. 
Theſe phenomena ſhew that the operation, is finiſhed. But 
the cupel Ta {till be left a minute or two under the muff, 
and then drawn ſlowly out with the iron hook towards the 
door of the furnace. When. the, Silver is ſq cooled as to be 
but moderately.red, you may take the cupel. from under the 
muffle with;your little tongs, ang. in, the middle of its cavity 
you, will. find an exceeding, whit te: 1 of. Silver, the lower 
part. whereof al be unequal,.. ang; full of, tle Ps, 
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precipitate the Silver. The, operation of the. cupel may be 

canſiclerec as the ſequel of that pr procels,. being intended ouly 
to reduce into a ſcoria i whatenes, is not Gold or Silver. Lead 
being of all metals that which witrifies Be moſt ealily, which 
oft promotes the vitrification of the reſt, and the poly. one. 
wh ch, wh hen vitrified, pe Etrates, the cxpth and d carr ies along, 
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whereas if it bs tog ſmall,  itowilkiberoxer-doſed with Lead, 
and at laſt the litharge, whiebdeſtroys every thing, willacor- 
rode its cavity, andi eat holes through:the very body of the 
veſſel. Add, that the aſnes, of which the cupel is made, being 
onee Elutted with litharge, abſorb it aſterwards but ſlo u, 
. andi that the quantity of this vitriſied litharge, becoming too 
eat io be contained, in the ſubſtancę of the veſſel, exſudas 


1 through. it, and drops on the floar of the muffle, whichnit! 


0 corrodes and xenders unequal; and: moreover ſolders to it the 
* veſſels ſet ther eon. Ithmay be laid dun as a general rule. 
L, far determining then ige of ancupel, that it weigh; atilealty. 
4 half as much as the metallic maſs to be refined in it. 

1 It is alſo of the/utmoſt confequence.cthat the cupel be well 

died beſore the metal be put into it. In order to make ſure 
of this point, it. muſt be kept red · hot fot /a certain time, ag is 
above directed: for though to the ſight and tothe touch it 
may appear very dry it, nevertheleſs obſtinately t retains a 
ſmall, matter of maiſture, ſuſſicient to oecaſion the loſs of 


thereby ſpirited up, in the form of little globules, to the very. 
roof of the muffle. The cupels that ſtand moſt in: need of an 
intenſe heat to dry them, are thoſe chiefly in ubhoſe compoſi- 
tion wood - aſhes are employed ; for whatever care be taken / to 
lixiviate thoſe aſnes before they are uſed, they willi ſtill re- 
tain a little alkaline ſalt; and that, we know, is very greedy 
of moiſture, will not part entirely with it, but by the means 
of a violent calcination, and preſently re · imbibes it When ex- 
poſed to the air. MBE | „ FCS a IS 3 
A little Phlogiſton alſo; may ſtill be, leſt: in the aſhes of 
which the cupels are made; and that is another reaſan for- 
caleining them before they are uſed. . By this means the re- 
manning, Phlogiſton is diſſipated, which might otherwiſe 


and occaſion; ſuch a ſerment in the matter as ta. make ſome of 


maiſture or Phlogiſton may produce, we muſt add the. cracks 
and flaws, which are very incident to cupels not perfectly 
feed from, both thoſe; maticcs. 
It is of. no leſs importance to the. ſucceſs of his. operation, 
that a due degree: of heat be kept up. In the proceſs we 
na deſeribed the marks whigh hew. the heat tobe. neither 
"of. BLOT b peaks When zit enegeds. in eithec of theſe 
le h it, may be known by the followingeſigus . 
wal at the muffle z if the ſurface of. the melted metal:becex-: 
temely convex, confidering the quantity of the maſs: if the 
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cupel appear of ſuch a white heat, that the colour commu- 
nicated thereto by the imbibed ſcoria cannot be diſtinguiſhed: 

all theſe ſhew that the heat is too great, and that it ought to 
be diminiſhed. If, on the contrary, the vapours only hover, 
as it were, over the ſurface of the metal; if the melted mafy 
be very flat, conſidering its quantity; if its ebullition appeat 
but faint; if the ſcoriæ, that appear like little fiery drops of 
rain, have but a languid motion; if the ſcoria gather in 
heaps, and do not penetrate the cupel; if the metal be co- 
vered with it as with a glaſſy coat; and, laſtly, if the cupel 


look dull; theſe are proofs that the heat is too weak, and 


ought to be increaſed. _ 1 3:3-241 N 
The deſign of this operation being to convert the Lead in- 


to litharge, and to give it ſufficient time and opportunity to 
ſcoriſy and carry off with it whatever is not Gold or Silver; 


the fire muſt be kept up to ſuch a degree that the Lead may 
eaſily be turned into litharge, and yet that litharge not be 
abſorbed too haſtily by the cupel, but that a ſmall quantity 
thercof may all along remain, like a ring, round the melted 
metal. | VVV 
The fire is to be gradually increaſed as the operation draws 
nearer to its end: for, as the proportion of the Lead to the 
Sitver is continually leſſening, the metallic maſs graduall 
becomes leſs fuſible; while the Silver defends the Lead mix- 
ed with it from the action of the fire, and prevents its being 
eaſily converted into litharge. | 
When the operation is finiſhed, the cupel muſt fill be lett 
under the muffle, till it has imbibed all the litharge, to the 
end that the bead of Silver may be eaſily taken out: tor, 


without this precaution, it would ſtick ſo faſt as not to be 


removed, but by breaking off part of the cupel along with 
it. Care muſt alſo be taken to let this bead of Silver coo! 
gradually, and be perfectly fixed, before you draw it from 
under the muffle; for if you expoſe it at once to the cold ait, 


before it be fixed, it will ſwell, ſhoot into ſprigs, and even 


dart out ſeveral little grains to a conſiderable diſtance, which 
will be loſt, _ TE LE obs ITY 36: 

If the bead appear to have a yellowiſh tinge, it is a {gn 
that it contains a great deal of Gold, which mult be feparat- 
ed from it by the methods to be hereafter ſhewn. _ 

It is proper to obſerve, that there is ſcarce any Lead that 
does not contain ſome Silver; too little perhaps to defray tbe 


charges neceſſary to ſeparate it, yet conſiderable enough !9 


Jead us into an error, by mixing with the Silver _ + 
from an ore, and increafing its weight. And there — 
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| ing of an ore, in order to know how much Silver it yields, 


it is previouſly neceflary to examine the Lead to be uſed, and 


to aſcertain the quantity of Silver it contains, which muſt be 


— 


ed by purifying it in this manner... N 

Silver may be ſeparated from its ore, and at the ſame time 
refined, by the fingle operation of the cupel, without any 
previous ſcorification, with Lead. In order to do this, you 
muſt pound the ore; roaſt it, to diſſipate all its volatile parts; 


deducted from the total weight of the bead of Silver obtain- | 


ry ; divide it into five or fix parcels, wrapping each in a bit 
of paper; weigh out eight parts of granulated Lead for one 
of ore, if it be fuſible, and from twelve to ſixteen, if it be 


under the muffle ; add thereto one of the little parcels of ore, 
when the Lead begins to ſmoke and boil; immediately flack- 


en the fire a little; continue the ſame degree of heat till you 
| perceive, that the litharge formed round the metal, and on 


its ſurface, begins to look bright; then raiſe the fire; add a 
freſh parcel of ore; continue proceeding in the ſame manner 
till you have put in all the ore; then add the remaining half 
of the granulated Lead, and conduct the ſucceeding part of 


the operation in the ſame manner as that of cupelling. 
In this operation it is neceſſary that the fire be not too 
ſtrongly urged, and that it be diminiſhed every time 


tharge may have time to diſſolve, ſcorify, and carry, off into 
the pores of the cupel, all the adventitious matters with 
which your Silver may be mixed. Notwithſtanding this 
precaution, when the ore is refractory, there often gathers in 
the cupel a great quantity of ſcoria, together alſo with ſome 


with a view to remedy this inconvenience that the ſecond 
moiety of the Lead is added towards the end, which com- 
pletes the diſſolution and ſcorification of the whole; ſo that 
means thereof no ſcoria, or very little, is left in the cu- 
pel at the end of the operation. 1 

The operation of the cupel is chiefly uſed to purify Silver 


Uo and harder to calcine than other metallic ſubſtances, is 
ue only one that remains united with Silver and Lead, after 
roaſting and ſcorification with Lead. It requires no leſs than 


"cen parts of the Lead to deſtroy it in the cupel, and ſe- 
harte it from Silver. It melts into one maſs with the Lead; 
| = 
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when the operations above deſcribed; are applied to the afſay- 


mix it with an equal quantity of Jitharge, if it be tefracto- 


refractory; put one half of the Lead into a very large cupel 


you add a freſh. parcel of ore; that fo the Lead and the li- 


of the ore that could not be diſſolved and ſcorified. It is 


from the alloy of Copper; becauſe this metal, being more 
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or te. 
_I *Uuce it-to thin plates; pu # into 11 90d Te ; add 
thereto a fourth part in wwerg Nr of very dty pulverized! Nu, 
Mixed with half che, welche of the N Bf 6 ealeined Wine 
Hees, And 1 A Hxth part of the fame Weiglit of common 
Pals in powa der. Cher this Crucible With Anbtber crucible 
mveftédz hich mall de 'of fuch a fize that its mouth ray 
enter à Httke Np. into that of che lower Otte, and bave it 
& with a Hole of aubur ed Tirtts in diameter. 
Jute che Lr eruciples together with clay and Windlor. loan. 
Wfter the lute 0 ry, face the ctucfbſes in a e fur- 
macs. Fill che furnace Wich chärcbal, tal 14 
chat the fuel do vt file 250% tlie opfer era 
Kindke the Lg "1 


55 


E. 
. 4 1 


8 a live- a 
Atid bend it over rover te the | 5 Fr hid E. "x 0 
metliately percei 
the ſame titre ker gen hg HEHE 1111 15 n that the 
kre is öf a proper ſtrength; an mußt de kept 5 at the 
ſame Ye Free till This begin don deafe. er 164 
Then increaſe the frre to the degree feht te keep pute 
Silver in Tuffon ; ant immediately after take your veſſels out 
of the furtate!) You Will find The Sitver at the bottom of 
the lower crucible, covered with a maſs öf Alkaline ſcoria 
of a' greenfſh cdtour. If the metal be not fendeéred peifect. 


ſecond time. 


R 


Tur bülsbestien of Silver by Nitre, as Nen as the pro- 
celb for refining it on the cupel, i founder on = proper 
which this metal poſſeſſes of refiſting the force of the ſtrong: 
eft fire, end the power of the moſt active folvents, without 
rows ies phlogiſton. The difference betwern theſe to obe. 


rations 


15 { 


Iv. 


rations conſiſts wholly i in the'fub 

cure the ſcorification of the imperfect, metals, or ſemi - ine: 
tals, that may be combined with the Silver. In the formet 
this was obtained by Lead, and hefe it is effected by Nitre. 
This Salt, as we have ſnewnz babe the 1 calcining 
and quickly deſtroying all metallic ſubſtances, conſuming 
theif phlopiſt6nz" Except the perfect metals, Gold and Silver 
which alone are able to reſiſt its force. This method may 
therefore be employed to putify Gold as well as Silver; or 
indeed both the two mixed together. 

In t his operation the Nitre is gradually Aaliistedg as itz 
Aris is conſumed with the phlogiſton of the metallic ſub- 
ſtances: The Alkaline Salt and +pounded: glaſs are added; 
with a view to promote the fuſion of the metalline-calces; as 
fait as they are formed, and to fix arid « retain” the Nitrez 
which, as we ſhall pieſently for, ee to he en a certai 
mw of Heats i TY "> h ST Ky 290 | n 


The precaution of :covernig the ervcible Gith e cru- 


able invertedj; which hath only a ſmall hole in its bottom; 
is deſigned tb prevent any of the Silver from being loſt in 
the operation: for when the Nitre comes to be acted on by a 
certain degree of heat, and eſpecially when it deflagrates with 
iy inflammable matter; part of it flies off, and ſo rapidl 

too as to be capable of car off with it a good deal of the 


dilrer. The little hole leftain the covering crucible is ne- 


eeſſary for giving vent to the. vapours, which riſe during the 
detiagration of the Nitre, as they would otherwiſe: open 
themſelvesa paſſage by burſting the veſſels. Aſtet the ope- 
tation this ventz hole is four 
of Silver; Which ene have: deen Joſt 15 IE: crucible-had 
not been covered: „ e bv 

If you ſhould- abe FRO 5 ee of the Nitre, 
that a great matry vapours iſſue through the vent-hole with a 
conliderable hifting noiſe, even without applying the coal, 
jou muſt take it for a ſign that the fire is tuo briſk, and ac- 
cordingly check it; elſe à great deal of the Nitrs will * dis- 
bpated, - and with it much Silver: N 

You muſt obſerve to take the Silver out of the fire as thn 
8 it is in fuſia: for if you neglect this; the Nitre being en- 
oy dillipated or alkalizated, the calces of the metals de- 
Rtoyed by it may polſibly recover a little phlogiſton, commu- 
nieated either. by the vapours of the charcoal, or by little bits 
| coal accidentally falling into the crucible ; by which 
means ſome portion of thoſe metals being reduced will mix 
Fain with: 1 * * its having dhe defired _—_ 
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Aqua Fortis. Silver ere 8. by Gogh © 


THE Silver you intend to difalve king: hows in into 140 
1 plates, put it into a glaſa cucurbit; pour on it twice its 
yeinhe of good precipitated aqua fortis ; cover the cucurtit 
with a piece of paper, and ſet it on a ſand- bath moderately 
heated. The agua fortis will begin to diſſolve the Silver az 
ſoon as it comes to be a little warm. Red vapours will riſe; 
and from the upper ſurfaces of the Silver there will ſem to 
iſſue ftreams of little bubbles, aſcending to che top of the li 
quor, between which and the Silver they will form, as i 
were, a number of fine chains: this is a ſign that the diſo- 
lution proceeds duly, and that the degree of heat is ſuch a 
it ought to be. If the liquor appear to boil and be agitated, 
a great many red vapours > the ſame time, it is a ſign 
that the heat is too great, and thould be leſſened till it be re- 
duced to the proper degree indicated above: having obtained 
us 2 wh it er up till no more dende or red vapour 
If your — be alloyed: with. Gold, the Gold will be 
found, when the diſſolution is finiſhed, at the bottom of the 
veſſel in the form of 2 poder. This ſolution muſt now be 
decanted while it is yet warm; on the powder pour half a 
much freſh. agua fortis as before, and make it boil; again 
decant this ſecond agua fortis, and repeat the ſame a third 
time; then with Fai water waſh the remaining powder well: 
it will be of a brown colour inclining to red. In the obler 
rations we ball how how the:Silycr is to be eparated from 
the aqua ne. | 
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ALL the proceſſes on Silver already delivered, whet 
for extracting it from its ores, or for refining it, ei her 
the Cupel or, by Nitre, are applicable to Gold ao — i 
Silver be alloyed with Gold before it undergo thoſe ferera 
th ations, it will ſtill remain * therewith ar * 


A: . = a © 8 


u the fame manner, and in che ſame quantity; berauſe both 
metals bear them equally.  Ali-therefore that can be expect 
ed from thoſe ſeveral aſſays, is the ſeparation of every thing 
chat is neither Silver nor Gold from theſe two metals. But 
in order to ſeparate theſe two from each other, recourſe muſt 
de had either to the proceſs laid down under the head of Gold, 
or to that here deſcribed, which is the moſt commodious, the 
moſt uſual, and known by the names of Quartatien and the 
Parting. A. wie SHE e ee ee, 
Aqua fortis is the true ſolvent of Silver, and is utterly in- 
capable of diffolving the leaft atom of Gold. If therefore a 
maſs conſiſting of Gold and Silver be expoſed to the action 
of agua Fortis, that Acid will diſſolve the Silver contained 
in the compound, without touching the Gold, and the two 
metals will be ſeparated from each other. This method of 
parting them is juſt the reverſe of that defcribed before un- 
der the head of Gold, which is effected by the means of 
aqua regis. HO GT Eb ee Gt en 
To the ſucceſs of this ſeparation, by means of agua fortis, 
ſcreral conditions are eſfentially neceſſary. The firſt is, that 
the Gold and Silver be in due proportion to each other; that 
s, there muſt be at leaſt twice as much Silver as Gold in the 
metalline maſs, otherwiſe the agua Fortis will not be able to. 
difſolve it, for the reaſon formerly given. If therefore the 
maſs contain too littie Silver, it muſt either be melted down 
gain, and a proper quantity of Silver added; or elſe, if the 
Gold be in a ſufficient proportion to the Silver, they may be 
parted by means of agua regis. VVV 
Secondly, it is neceſſary that the aqua fortis employed in 
this operation be abſolutely pure, and free from any taint of 
the Vitriolic or Marine Acid: for, if it be adulterated with 
the Vitriolic Acid, the Silver will precipitate as faſt as it diſ- 
loves, and ſo the precipitated Silver will again mix with the 
Gold. If the aqua fortis contain any of the Marine Acid, 
the Silver will be precipitated in that caſe alſo; and this in- 
convenience will be attended with another, namely, that the 
nenſtruum, being partly an agua regis, will diſſolve ſome 
of the Gold. You mult therefore be very ſure that your 
aqua fortis is pure, before you ſet about the operation. In 
oder to diſcover its quality, you muſt try it by diſſolving, in 
u {mall portion thereof, as much Silver as it will take up: if 
the aqua fortis grow opaque and milky as it diſſolves the 
blvery it is a ſign it contains ſome ſoreign Acid, from which 
* mult be purified: | FE PRES 05 2 1 
11 2 08 41. 
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In order to effect this, let the. portion of : aqua fortic uſcg 
for the above trial ſtand to ſettle: the white milky part will 
gradually fall to the bottom of the veſſel. When it is al 
fallen, gently decant the clear liquor, and pour a few drops 
of this decanted ſolution of Silver into the agua; ſortit which 
you want to purify. It will inſtantly become milky. Let 
the white particles precipitate as before, and then add a few 
more drops of your ſolution of Silver. If the agua forti 
ſtill become milky, let it precipitate again, and repeat this 
till you find that a drop of your ſolution of Silver, let fall 
into this aqua fartis, does not make it in the leaſt turbid, 
Then filter it through brown paper, and you will have an 
aqua fortis perfectly fit for the Parting Aﬀ4ay. =» 
The white particles that appear and ſettle to the bottom, on 
diſſolving ſilver in an aqua fortis adulterated with a mixture 
of ſome foreign Acid, are no other than that very Silver, which 
is no ſooner diſſolved by the Nitrous Acid than it deſerts that 
ſolvent to unite with the Vitriolic or Marine Acid, wherc- 
with it has a greater aflinity, and falls to the bottom with 
them. And this happens as long as there remains in the 
equa fertis a ſingle atom of either of thoſe two Acids. 
When therefore your aqua fortis hath diſſolved as much 
Silver as it is capable of taking up, and when all the white 
particles formed during the diſſolution are ſettled to the bot- 
tom, you may be aſſured that the portion which remains 
clear and limpid 1s a ſolution of Silver in an exceeding, pure 
aqua fortis. But if the ſolution of Silver thus depurated 
be mixed with an agza fortis adulterated with the Vitriolic 
or Marine Acid, a like precipitation will immediately enſue, 
for the reaſons above given, till the very laſt particle of 
the heterogeneous Acid contained in the aqua fortia be pre 
__ pipanteges::.! -- -: 1 Ds oi 0 Og | 
Aqua fortis purified by this method contains no extranc- 
ous ſubſtance whatever, except a ſmall portion of Silver ; i 
that it is very fit for the parting proceis. But if it be in- 
tended for other chymical purpoſes, it muſt be rectiſied in 2 
glaſs retort with a moderate heat, in order to ſeparate it from 
the ſmall portion of Silver it contains, which will remain 4 
the bottom of the retort. een . 
The third condition neceſſary to the ſucceſs of this opeſæ 
tion is, that your aqua fortis be neither too aqueous, nor too 
highly concentrated. If too weak, it will not act upon the 
Silver: and the conſequence will be the ſame if it be too 
ftrong. Both theſe inconveniencies are eaſily remedied: jor 
in the former cafe part of the ſuperfluous phlegm oo * 
e | [ 
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drawn off by-diſtillation ; or a. ſuſfieient quantity vf: much 


ſtronger agua Fortis may be mixed with that which is too 


weak: and, in the latter caſe, very pure rain water, or a 

weaker aqua fortis, may be mixed witch that which is too 

| You may ſatisfy yourſelf whether or no your agua fortir 
hath the requiſite degree of ſtrength, by diſſolving therein a 


thin plate conſiſting of one part Gold and two or three parts 
Silver; which plate muſt be rolled up in form of a paper 


coffin. If, when all the Silver contained in the plate is diſ- 
| ſolved, the Gold remains in the form of the coffin, it is 2 
ſign that your ſolvent has a due degree of ſtrength. If, on 


the contrary, the Gold be reduced to a powder, it is a 
proof that your aqua Fortis is too ſtrong, and ought to be 
weakened. 1 9 ob be att iT bard 


The Gold remaining after the difſolution of the Silver muſt 1 
be melted in a crucible with Nitre and Borax, as hath alrea- 


dy been ſaid under the proceſs for parting Gold and Silver by 


means of aqua regis. As to the Silver which remains diſ- 


folved in the aqua fortis, there are ſeveral ways to recover it. 
The moſt uſual is to precipitate it by the interpoſition of 
Copper, which hath a greater affinity than Silver with the 


Nitrous Acid *. For this purpoſe the ſolution is weakened. 


by adding twice or thrice as much very pure rain water. The 
eucurbit containing the ſolution is ſet on a ſand-bath gently 
heated, and very clean plates of copper put into it. The ſur+- 
faces of theſe plates are ſoon covered with little white ſcales, 


which gradually fall to the bottom of the veſſel, as they come 


to be collected in quantities. It is even proper to ſtrike the 
cucurbit gently now and then, in order to ſhake the ſcales of 


— 
* 


crop. | 5 
Ihe aqua fortis parts with the Silver by degrees only, as 
It diſſolves the Copper; and therefore the liquor gradually 
acquires a dlueiſh green colour as the precipitation advances. 


his precipitation of the Silver is to be continued as long as 


Wy remains diflolyed in the agua fortis : you may be ture 
that your liquor contains no more Silver, if the ſurface of a 
freſh plate of Copper laid therein remain clean and free from 
of Dea alt let fall into it produce no white or milky cloud. 

ne precipitation being finiſhed, the liquor is to be gently 
poured off from the precipitated Silver, which mult be rinſed 


See the Table of Afivities, Column V. . 
| in 


8 1 
* * . 
- 
= 4 
- ds "7 2 x * a 
_ Rab - — — * — * Lo ” — ARIES 
a —_ 8 
2 _ * -. a — — o . * - — * „ — 2 — — * — 7 5 
rr 2 * — Py WS7” 2 4 , * be wor”; _— ' 
— — bs 2 - 8 3 * - — p 12 1 2 9 2 2 iT 4 h 
2 5 2 — * Fon — = * p " 
+ 7: Cake; bog, _—Y _ mY £ +36" > 1 * F — zz.” 3 r cy 8 7 : 
2 — 2 £ r n — > * * = —— - _ 
\ : 2 * 5 by x — 28 i l N 2 ® IT" I af . 9 — 


= PI „ er 6 Ga), A SH 8 Ws * BY n rr — Re 4 err 2 + yy" 
2 y- * —_— ©: — - — — : — x „ 1 1 * 0 = bk 
1 — n r 8 rr IIS = —— 


. 
——— — —— 


Silver from the copper plates, and ſo make room for a ner 


aſh- coloured or greyiſh particles: or if one drop of a ſolution 
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Silver will atways be found all 


in ſeveral waters, and even made to boil therewith, in Order 


to free it wholly from the diſſolved Copper. The Silver thus 

welt waſhed muſt be thoroughly dried, mixed with a fourth 

* of its weight of a flux compounded. of equal paris of 
1 


tre and calcined Borax, and then melted in a crucible, 


Orr this occaſion care mutt be taken to raiſe the fire gently 


and gradually, till the Silver be brought to fuſion, 

Wit what accuracy foever the precipitated Silver be waſh. 
ed, in order to free it from the ſolution of Copper, yet the 
oyed with a ſmall portion of 
the Copper: but then this Copper is eaſily deſtroyed by the 
Nitre, with which the Silver is afterwards melted; fo that 
the latter metal remains perfectly pure after the operation. 

Though the Silver be not previouſly cupelled, but be al. 
loyed with other metallic ſubſtances at the time it is thus 
diſſolved, yet the diſſolving, precipitating, and fuſing it with 
Nitre, would be ſufficient to ſeparate it accurately from them 
all, and reſine it to a degree of purity equal to that obtained 
by the cupel. 1575 e 6 

The Copper that remains diſſolved in the agua fortis, after 
the precipitation of the Silver, may in like manner be preci- 


pPitated by Iron, and, as it retains a ſmall portion of Silvet, 
Vught not to be neglected when theſe operations are perſorm- 


ed on conſiderable quantities. . 
In the two next proceſſes we ſhall ſnew two other method 
ef ſeparating Silver from agua Fortis. 1290 S 10 


« tt 
n 88 . = 4 * 


dez ss We YN 
To ſeparate Silver from the Nitrous Acid by Diftillatic 
Cryſtals of Silver. The Infernal Stone. 


Iro a large, low, glaſs body put the ſolution of Silver, 
from which you intend to ſeparate the Silver by diſtillz- 


— — — 


tion. To this body fit a tubulated head provided with its 


topple. Set this alembic in a ſand-bath, 1o that the body 


may be almoſt covered with ſand : apply a receiver, and d. 


ſtil with a moderate heat, ſo that the drops may ſucceed each 
other at the diftance of ſome ſeconds. If the receiver gion 
very hot, check the fire. When red vapours begin to P 


Pear, pour into the alembic, through the hole in its head, 3 


eſh quantity of your ſolution of Silver, firft made very 
Continue diſtilling in this manner, and repeating thc add 


tion of freſh liquor, till all your folutian be put _ 2 
embte. 


| 
| 
{ 
( 
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jembic. When you have no more freſh ſolution to put in, 
and when, the phlegm being all come over, red vapours be- 
gin again to appear, convey into the alembie half a dram or 
2 dram of tallow, and diſtil to dryneſs; which being done, in- 
creaſe your fire ſo as to make the veſſel containing the fand 
bath red-hot. In the alembic you will find a calx of Silver, 
which muſt be melted in a crucible with ſome ſoap and cal- 
cined wine; enn. ory 


ere 


| 
F 
4 $5 
5 TY 
* 


A Low cucurbit is recommended for this operation, to 
the intent that the particles of the Nitrous Acid, which are 
ponderous, may the more eaſily be carried up and paſs over 
into the receiver. For the ſame reaſon the cucurbit is direCt- - 
ed to be almoſt. wholly, covered with ſand; leſt otherwiſe the 
acid vapours ſhould be condenſed about that part of the cu- 
curbit, which, being out of the fand, would be much cooler 
than that which is encompaſſed therewith, and from thence 
i ſhould fall back again to the bottom; by which means the 


- dittillation would certainly be retarded, and the veſſel proba- 
if bly be broken. „5% Fl ou ed pants uy 
. Notwithſtanding theſe precautions the veſſels are liable: te 
break in ſuch diſtillations; eſpecially when they contain a 

ds great deal of liquor. With a view, therefore, to prevent this 
accident, we ordered that the whole quantity of the ſolution 
2 of Silver to be diſtilled ſhould not be put at once into the a · 
lembic. The little bit of tallow, added towards the end of 

the operation, is intended to hinder the metal from adhering 

cloſely to the veſſel, as it would otherwiſe do, when all the 
Os moiſture is diſſipated, 1 r Np 3; 
| The Soap and Fixed Alkali mixed with the Silver to flux 

it, after its ſeparation from the aqua fortis in this way, ſerve 

et, to abſorb ſuch of the moſt fixed partieles of the Acid as may 


la- {till remain united with the metal. 
it If the diſtillation be ſtopped when- part of the phlegm is 
od drawn off, and the liquor be then ſuffered to cool, many 
eryſtals will ſhoot therein, which are a Neutral Salt con(ti- 
ach tuted of the Nitrous Acid and Silver. If the diſtillation be 
cow curied further, and ſtopped when near its concluGon, the li- 
ap- * being then: ſuffered to cool will wholly coagulate into a 
N xckiſh mals called the Infernal Stone. n 
hot. This way of ſeparating Silver from its falvent is attended 
Vith the advantage of ſaving all the agua fertis, which 16 


85 client, and fit. to be employed in other operation. 
| I 22 „ 
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" þ zparate Silver ir fo the with trous ee 2 
5 Luna Cornea. Fons « Cornea reduced. 


A 1 5 ben. * * as 
111. 4 4421 199 


ro your 050 of Sülyer pour about Fr bout; part it 
weight of Spirit of Salt, ſolution of Sea- ſalt, or ſolution 


of Sal Ammoniac. "The liquor will inftantly become turbid 


and milky. Add twice or thrice its weight of fair water, 
and let it ſtand ſome hours to ſettle. It will depoſite a white 
powder. Decant the clear liquot, and on the precipitate 
pour freſh” agua fortis, or Spirit of Salt, and warm the 
whole on a ſand-bath with a gentle heat for ſome time. 


Pour off this ſecond liquor, and boil your ptebipitate in pure 


water; ſhifting it ſeveral times, till the preeipitate and the 
Water be both quite infipid.' Filter the whole,” and dry the 
precip zitate; which will be a Luna Cornea, and muſt een 
ced in the following manner. 
Smear che inſide of a good crucible well With ſoap. Pu 
our Luna Cornea into it; cover it with half its weight of 
Salt of Tartar, thoroughly dried and pulverized; preſs the 
whole hard down; pour thereon as mueh oil; or melted til. 
low, as the powder i is capable of imbibing; ſet the crucible 
thus charged, and cloſe covered, in a melting furnace, and, 
for the firſt quarter of an hour; make no more fire than is 


neceſſary to make the crucible moderately red: after that 


raiſe it ſo as to melt the Silver and the Salt, throwing into 
the crucible from time to time little bits of tallow. When 


it ceaſes to ſmoke, let the whole cool « or 4 into a hol- 


low iron cone, warmed' and tallowed. A DIS 015: 


Niang 


ene prog * 4e b. 


einn 


TRE proceſs here delivered furniſnes us with the mem of 
procuring Silver in a degree of purity which is not to be ob- 
tained by any other method of treating it whatever. That 
which is refined on the cupel always retains a ſmall portion 
of Copper, from which it cannot poſſibly: be ſeparated in 
that way: but if it be diflolved in aqua Fortis, and precip!- 
tated thence in a Luna Cornea by the Marine Acid, the pre” 
cipitate will be an abſolutely pure Silver, unalloyed with that 
ſmall portion of Copper which is retained on the cupe' 


[ng reaſon of this effect is, inn the Copper remains 15 
* 


e R 


PA — © — 
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feftly diſſolved in Spirit of Salt and in aqua regia as in aqua 
fortis + ſo that when the Silver; and the Copper with which 
it is alloyed; are Hiſſolved together in the Nitrous Acid; if 
the Acid of Sea-ſalt be mixed with the ſolution; patt of this 
latter Acid whites with the Silver; and therewith forms a new 
compound which not being ſoluble in the liquor, falls to the 
bottom. The other part of the Acid mixing with the Ni- 
trous, forms an uu regis, in which the Copper remains 
diſſolved; without ſeparating from it. 
Freſh. Acid is poured on the precipitated calx of Silver, in 
order to complete the ſolution of the ſmall portion of Coppet 
that may have eſcaped the action of the firſt ſolvent. It is 
Indifferent whether the Spirit of Salt or the Spirit of Nitre 
be employed for this-pur ; ſe, becauſe they both diſſolve Cop- 
per alike; arid becauſe Silver precipitated by Spirit of Salt 
is not {oluble in eitner. . 


| After this it is neceſſary to waſh the precipitate well with 

; pure water; in order to free it entirely from the particles of 
aqua fortis.adheting ta the Silver; becauſe they may poſſibly 
| contain ſomething of Copper; which would mix with the 
t diver in melting, and taint its purity, * 

"7 If this pretipitate of Silver be expoſed to the fire; utimix- 


ed with any other ſubſtahte, it-melts as ſoon as it begins to 
be red; and, if the fire be increaſed, part thereof will be 
diſipated in vapours, and the reſt will make its way through 
the crucible: But, being poured out as ſoon as melted, it 
eoagulates into a cake of a purpliſh red colour, ſemi-tranſpa- 
rent, pondetous; and in ſome degree pliable; eſpetially if it 
be very thin; It bears ſome reſemblance to horn, which hath 

eccalioned.it tb be called Luna Cornea. IRE 14178 
As Luna Cornea is not ſoluble in water; recourſe muſt be 
had to fuſion, in order to teduce it, by ſeparating from the 
dier thoſe acids which give it the above-mentioned proper- 
nes. Fixed Alkalis and fatty matters are very fit to produce 

that ſeparation; + „ | 

We directed that the inſide of the crucible, in which the 
reduction is to be made, ſhould be carefully ſmeared with 
loap, and that the Luna Cornea ſhould be quite covered with 
a Fixed Alkali and fat, to the end that when the heat is 
lirong enough to diſſipate it in vapours, or to attenuate it ſo 
to render it capable of penetrating the crucible, it may be 
forced to paſs through matters qualified to abſorb. its Acid, 
and reduce it, | | | 15 
; Luna Cornea may alſo be reduced by being melted with 
uch metalline ſubſtances as _ a greater affinity than Sil- 
8 k L ver 
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ver with the Acids where with it is imptegnated. Of tan 
kind are Tin, Lead, Regulus of Antimony but the Lug 
Cornea raſhes ſo impetuouſly into conjunction with thoſe 
metalline ſubſtances, that a vaſt many vapours-ariſe, and 
carry off with them part of the Silver: i therefore you chuſe 
to effect the reduction by the interpoſition uf ſuch metalline 
ſubſtances, you muſt. employ a retort inſteatl of a crucible. 


But this method is attended with another inconvenience; | 
which is, that ſome part of thoſe. metalline ſubſtances may | 
unite with the Silver, and adulterate it: for which reaſon it 
is beſt to keep to the method firſt propoſed. | 

| „ % bs oo TC 1 1 1 f 
eee TY | 
PROCESS ORE | 
To diſſolve Silver, and ſeparate it from Gold, by Cementation, 
MEE thoroughly together fine brick-duſft four parts, Vi. i 
| trio] calcined to redneſs one part, and Sea-falt or Ni. t 
tre one part. Moiſten this powder with a little water. With ] 
this cement cover the bottom of a crucible half an inch thick; £ 
on this firſt bed lay a thin plate of the maſs of Gold and Sil- . 
ver you intend to cement, and which you muſt previouſly | 
take care to beat into ſuch thin plates. Cover this plate with k 
a ſecond layer of cement, of the ſame thickneſs as the for- N 
mer; on this ſecond bed lay another plate of your metal; p 
cover it in like manner with cement; and ſo proceed till the h 
crucible be filled to within half an inch of its brim. Fill up n 
the remaining ſpace with cement, and cloſe the crucible with A 
a cover, Juted with a paſte made of Windfor-loam and wa- P 
ter: ſet your crucible thus charged in a furnace, whoſe fire. n 
place is deep enough to let it be entirely ſurrounded with 
coals, quite up to its mouth. Light ſome coals in the fur- : 
nace, taking care not to make the fire very briſk at firſt; in ; 
creaſe it by degrees, but only ſo far as to make the crucible 9 
moderately red; keep up the fire in this degree for eigbteen l 
or twenty hours: then let the fire go out; open the crucible ' 
when it is cold, and ſeparate the cement from your plates of g 
Gold. Boil the Gold repeatedly in fair water, till the wales 
come off quite inſip i. | ſt 
= o OBSERVATIONS. « 
5 IT cannot but ſeem ſtrange, that, after having ſo often * 


declared the Acid of Sea-ſalt to be incapable of di — 
8 | dein; 


5 
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Siler, we ſhould direct either Nitre or Sea-ſalt indifferent 
| to be employed in compoſing a cement, which is to produce 


an Acid capable of eating out all the Silver mixed with Gold. 


It is eaſy ta conceive how the Nitrous Acid extricated 725 
its baſis by means of the Vitriolic Acid may produce this e 
ect: but if Sea - ſalt inſtead of Nitre be made an ingredient 


wage 


manner by the. Vitriolic Acid, | muſt at firſt ſight appear un- 
able to anſwer the end. 

In order to remove this A we muſt here ET 
that there are two very eſſential differences between the Ma- 
tine Acid collected in a liquor, as it is when diſtilled in the 
uſual manner, and the ſame Acid ſeparated from its baſis in 
a crucible, as it is in cementation. 


reduced into vapours when it acts on the Silver in cementa- 


than it can ever bear when it is in the form of a liquor. 

For, after it is. once diſtilled and ſeparated from its baſis, it 

cannot ſuſtain any extraordinary degree of heat without being 

volatilized and entirely diſſipated: whereas, while it continues 

united with its baſis, it is much more fixed, and cannot be 

ſeparated. but by a very .intenſe heat. Conſequently, 95 if it 
it 


1 meet with any body to diſſolve, at the very inſtant of its ſe- 
p paration from its baſis, while it is actuated by a much fierces 
1 heat than can ever be applied to it on any other occaſion, it 
put operate upon that body with ſo much the more efficacy: 

ch and thus it comes to paſs, that in cementation it has the 


” power of diſſolving Silver, which it would be incapable of | 


touching if it were not ſo circumſtanced. 

But herein Gold differs from Silver: for, whatever 1 
the Nitrous or the Marine Acid may exert, when extricated 
ſrom their baſes in the cementing crucible, this metal obſti- 
nately refuſes to yield to either of thoſe Acids ſeparately, and 
by never be Uebe by them, anden both be united toge- 

er. 

Our cementation, therefore, | is 2Qually 2 parting proceſs 
inthe dry way. The Silver is diffolved, and the Gold re- 
maing unaltered. — As the action of the AFP is much 


8 4 * 


9 


in the cement, its Acid, though ſet at liberty in the ſame 


The firſt of theſe two differences is, that the Acid deing 


tion, its activity is thereby greatly increaſed: the ſecond is, 
that in the crucible i it ſuſtains a valtly greater degree of heat 


Ty "FE naar br 
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through a large quantity of Gold. 
It ſometimes happens, that after the operation the cement 
proves extremely hard, ſo that it is very troubleſome to ſepꝛ. 
rate it entirely from the Gold. In this caſe it muſt be ff. 
ened by moiſtening it with hot water. This hardneſs which 
the cement acquires is occafioned by the fuſion of the Salts 
| Which is the effect of too ſtrong a heat. It was in order to 


mentation to diſſolve a very ſmall quantity of Silver diffuſe 


prevent this, and that a due degree of heat might be applied, | 
without the dayger of melting the fats, that we direQed 
the cement to be mixed with a conſiderable quantity of | 
earthy matter ingapable of fuſſon, ſuch as brick-duſt. A ? 
greater inconvenience wall enſue, if the fire be made ſo firong | 
"$5 to melt the Gold: for then it will partly commix agan | 
with the other metalline ſubſtances diſſolved by the cement, 
and conſequently will not be purifiſe. | 
The crucible is covered, and its cover luted on, to prevent 0 
the acid vapours from being too ſoon diſſipated, and to forcs . 
them to circulate the longer in the crucible. However, it i f 
neceſſary that thoſe vapours thould find a vent at laſt, other 
wiſe they would burſt the veſſel: and for this reaſon we di- 
rected the crucible to be luted only with Windfor-loam, | 
which does not grow very hard by the action of fire, and ſo 0 
is capable of yielding and giving paſſage to the vapour t 
when a certain quantity of them is collected in the crucible, { 
and they begin to ſtruggle for an eſcape on every fide. r 
When the operation is finiſhed, the Silver diffolved by the c 
Acid of the cement is partly diſtributed through the cement, \ 
and partly in the Gold itielf, which. is impregnated there- t 
with. For this reaſon the Gold muſt be waſhed ſeveral time t 
in boiling water, till the water become abſolutely inſipid: b 
for, if the Gold be melted without this precaution, it vil 1 
mix again with the Silver: the cement alſo may be waſhed P 
in the fame manner to recover the Silver it contains. : 
Though this cementation be, properly ſpeaking, a purif- h 
cation of Gold, yet we have placed it among the proceſſes | 
on Silver, becauſe it is the Silver that is diſſolved on this oc. j 
caſion, and becauſe this is a particular way of diffolying tbat 1 
metal. Moreover, moſt of the proceſſes hitherto delivercd, t 
either on Gold or Silver, are equally applicable to both tbeſe ö 
CCW 3 GS FR ONE "I | 
If the Gold do not appear quite pure after the cement: ! 
tion, the proceſs mutt be repeated. l 
There are ſeveral ways to know the fineneſs of Gold, tbe : 
| Quantity of Silver with which it is alloyed, and the me 2 
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fon in which thefe two metals are mixed in a maſs putified 
One of the ſimpleſt is the trial by the Touch · ſtone; which 
| indeed is hardly any more than judging by the eye only, 
from the colour of the compound metal, hat proportion.c 
Gold and Silver it contains. N ; 
The Touch-ſtone is a ſort of black, marble, whoſe ſurface ; 
ought ta be half poliſhed. If the metalline maſs which you 
want to try be rubbed on this ſtone, it leaves thereon a thin 
coat of metal, the colour of which may be eafily obſerved. 
Such as are accuſtomed to ſee and handle Gold and Silygr 
can at once judge very nearly from this ſample in what pro- 
portion the two metals arg combined: but, for greater accu- 
racy, thoſe who are in the way of having frequent occaſion 
for this trial are provided with a ſulcient number of ſmall 
bars or needles, of which one is pure Gold, another pure 
Silver, and all the reſt confiſt of theſe two metals mixed s 


gether in different proportions, varied by carats, or eren 
fractions of carats, if greater exactnefs be require. 


The ſineneſs of each needle being marked on it, that needle 


i whoſe colour ſeems to come neareſt the colour of the metalline 
Ny ſtreak on the Touch- ſtone, is rubbed on the ſtone by the fide. 
ſo of that ſtreak. This needle likewiſe leaves a mark; and if 
* there appear to be no difference between the two metallint 
e, ſtreaks, the metalline maſs is judged to be of the fame fine. 
nels as the needle thus compared with it. If the eye dif- #1 
he, covers a ſenſible difference, another needle is ſought for by 
nts whoſe colour may come nearer to that of the metal to be _ 


tried, But though a man be ever ſo well verſed in judging 
thus of the ſineneſs of Gold by the eye only, he can never 
be perfectly and accurately ſure of it by this means alone. 
If ſuch certainty be required, recourſe muſt be had to the 
parting aſſay ; and yet when you have gone through it, there 
always remains-# ſmall quantity of the metal, which ſhould 
have been diſſolved, and yet eſcaped the action of the ſolvent. 
For example, it you make uſe of aqua regis, the Silver that 
remains after the operation ſtill contains a little Gold; and, 
il you make uſe of agua fortis, the Gold that remains aſter 
tie operation ſtill contains a little Silver. And therefore if 
Jou reſolve to carry the ſeparation of theſe two metals ſtill 
lurther by ſolvents, it will be neceſſary, after you have gone 
trough one parting proceſs, to perform a ſecond the contta- 
5j IT For example, if you begin with aqua fortis, then, 
MePit has diſſolved all the Silver in the metalline maſs thut 
X 18 Capable of taking up, diſſolve the remaining Gold in 
aqua 
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aqua. regis: by. which means you will ſeparate the ſmall 
portion of Silver left in it by the aqua fortis. The cantrar 
is to be done if you made uſe of aqua regis firlt, 
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7 ſeparate Copper from its Ore. 


| BEAT your Copper ore to a fine powder, Having firſt 


D irced it as accurately as poſſible, by waſhing and roaſt 
ing, from all ſtony, earthy, ſulphureous, and arſenical parts. 


black flux; put the mixture into a erucible; cover it with 
common ſalt to the thickneſs of half an inch, and preſs the 


whole down with your finger. With all this the crucible 


Muſt be but half full. Set it in a melting furnace; kindle 
the fire by degrees, and raiſe it inſenſibly till you hear the 
Sea-ſalt crackle. When the decrepitation is over, make the 
crucible moderately red-hot for half a quarter of an hour. 
Then give a conſiderable degree of heat, exciting the fire 
with a pair of good perpetual bellows, ſo that the crucible 
may become very red-hot, and be perfectly ignited. Keep 


the fire up to this degree for about a quarter of an hour; 
then take out the crucible, and with a hammer ſtrike a icv 
| blows on the floor whereon you ſet it. Break it when cold 


If the operation hath been rightly and ſucceſsfully periorm- 
ed, you will find. at the bottom of the veſſel a hard Regu. 
omg colour, and ſemi-malleable; and 
a yellowiſh brown colour, hard and {hin- 


over it a ſcoria o 


ing, from which you may ſeparate. the Regulus with 3 
hammer. | „ 


OBSERVATIONS. 


Corn in the ore is often blended with ſeveral * 
metallic ſubſtances, and with volatile minerals, ſuch as a 
Phur and Arſenic. Copper ores alſo frequently panticipat 
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Mix your: ore thus pulverized with thrice its weight of the 


- 
. 


of the nature of the pyrites, containing a mastial and an un- 


binder the ore from melting. In this caſe you muſt add 
equal parts of a very fufile glaſs, a little borax, and four 
parts of the black flux, to facilitate the fuſion. i The black 
fux is moreover neceſſary to furniſn the Copper with the 
Phlogiſton it wants; or reſtore ſo much thereof as it may 
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The Regulus produced by this operation is not'malleabley 


ſuch as were ſeparated: from it by roaſting, of whic 
mins but limes :!:: 4679 Grant Poe Toete Wl 

According to the nature of the metallic matters that re- 
main combined with the Copper after this fuſion, the colour 


more whitiſh : it is alſo frequently blackiſh, which has pro- 
cured it the name of Black Copper. In this ſtate, and even 
in general, it is uſual enough to call this Regulus by the 
name of Black Copper, when alloyed with other metallie 
e that render it unmalleable, whatever its colour 
e | KIN 


of Black Copper. Iron, Lead, Tin, Biſmuth, and the re- 
guline part of Antimony, are almoſt always combined with 
he ores of Copper, in a multitude of different proportions 
and all theſe ſubſtances, being reduced by the black flux in 
the operation, mix and precipitate with the Copper. If the 


* 


theſe two metals alſo are confounded with the reſt in the pre- 
apitation, arid become part of the Black Copper. 
fuſed, in order to get rid of the groſſer heterogeneous parts, 
without previouſly roaſting them: but in this caſe no alkaline 


bination with the Sulphur would produce a Liver of Sulphur; 
ad fo diſſolve the metalline part; by which means all would 
confounded together, and no Regulus, or very little, be 
Fcpitated. On this occaſion: therefore nothing muſt be 
ded to promote the fuſion, but ſome tender fufile glaſs, 
Ogether with a ſmall quantity of borax. | 
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metallic earth; both of which are ger ee, „ and 


of the Regulus is either like that of pure Copper, or a little - 


Hence it appears that there may be ſeveral different ſorts 
ore contain any Gold or Silver, as is pretty oſten the caſe, 


Pyritoſe, ſulphureous, and arſenical Copper ores may be 


flux muſt be mixed with the ore; becauſe the Alkali in com- 


This 
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This firſt fuſion may alſo be performed amidſt the coals 
by caſting the ore upon them in the furnac it | 
y.caſting pon ther ce, without uſing a 
ctucible; and then an , earthen . veſſel; thoroughly heated, of 
even made red-hot; muſt be placed under the grate of the 
Kree+placey'to receive the metal as it runs from the ore. 
The Regulus obtained by this means is much more impure 
2nd: brittle than Black Copper; becauſe it contains moreover 
a large quantity of Sulphur and Arſene; as theſe volatile 
ſubſtances have not time to evaporate during the ſhort ſpace 
requiſiie to melt the ore, and as they cannot be carried off 
by the action of the fire after the ore is once melted, what- 
ever titne be allowed for that purpoſe. However, ſome part 
thereof is diſſipated; and the Iron which is in pyritoſe ores 
having a much greater affinity than Copper, and indeed 
than any other metallic ſubſtance; with Sulphur and Arſe- 
nic, abſorbs another part thereof, and ſeparates it from the 
OE 
This Regulus, it is plain, ſtill contains all the fame parts 
that were in the ore, but in different proportions ; there be- 
ing more Copper, combined with leſs Sulphur; Arſenic, and 
unmetallic earth, which have been either diffipated or turned 
to lag. Therefore, if you would make it like Black Copper, 
you muſt pound it, roaſt it over and over, to free it from 
* Sulphur and Arſenic, and then melt it with the black 
ux. | | | 
If this Regulus contain much Iron, it will be adviſeable 
to melt it once or twice more, before all the Sulphur and 
Arſenie are ſeparated from it by roaſting; for as the tron, 
by uniting with theſe volatile ſubſtances, ſeparates-rhem from 
the Copper, with which they have not ſo great an affinity; 
o alſo the Suipbur and Arſenic, by uniting with the iron, 
help in their turn to ſeparate it from the Copper: © 
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Me WT: 
jm purify Black Copper, and render it malleable. 


REAK into ſmall bits the Black Copper you intend to 
purify z mix therewith a third part in weight of granu- 
| lated Lead; and put the whole into a cupel ſet under the 
muffle in a cupelling furnace, and previouſly heated quit“ 
red. As ſoon as the metals are in the cupel raiſe the fire 
conſiderably, making uſe, if it be needful, of get nos of pe 

etual bellows, to melt rhe Copper ſpeedily. en it 
P 95 UW : PPer ip 1 thor oughly 
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choroughly weled, lower the fire. a little, and continue it 


juſt bigh — to keep the metalline maſs in perfect fuſion. 


The melted matter, will then boil, and throw up me feoriag 
which will be abſorbed by the cupel. 

When maſt of the Lead is conſumed, 1 the five again, 
till the face of the Copper become bright and ſhining, there - 
by ſhewing that all its alloy is ſeparated. As ſoon as your 
Coppet comes to this Rate, cover it with charcoal: duſt con- 
veyed into the cupel with an iron Iadie: then ** _ _ 
out of the tg and let it o. 55 


. ODSERVATIONS.) 
Ox all the metals, next to Gold and Silver, Copper bears 


lulion the longeſt without loſing its phlogiſton; and on this 


property is founded the proceſs here delineres for purifying 
it. 

It is ncceffurp ha Copyer ſhould —_ as Tn ag it is in 
the cupel, becauſe its nature is to calcine much more caſily 
and much ſooner, when it is only red-hot, than when it is 
in fuſion. For this reaſon the fire is to be conſiderably raiſ- 


| ed, immediately, on putting the Copper under the muffle, 


that it may melt as ſoon as poſſible. Yet too violent a de- 
gree of fire muſt not be applied to it: for when it is 3 
to ſuch a degree of heat only as 1s but juſt neceſſary to keep 
it in fuſion, it is then, in the moſt favourable condition for 
loſing as little as may be of its phlogiſton; and if the heat 
be {tronger, a greater quantity thereof will be calcined. As 
toon therefore as it flows it is proper to weaken the fire, and 
reduce it to the degree juſt requiſite to keep up the fuſion. 
The Lead added on this occaſion is intended fo facilitate 
and expedite the ſcorification of the metallic ſubſtances com- 
bined with the Copper. So that the event is here nearly the 
lame as when Gold or Silver is refined on the cupel. The 
ouly difference between this refining of Copper, and that of 
the perfect metals, is that the latter, as hath been ſhewn, ab- 
ſolutely reſiſt the force of fire and the action of Lead, with- 
out ſuffering the leaſt alteration; whereas a good deal of 
Copper is calcined and. deſtroyed, when it is purified in this 


manner on the cupel. Indeed it would be wholly deſtroyed, 


if a greater quantity of Lead were added, or if it were left 
too long i in the furnace. It Js with a view to ſave as much 
of 1 - as poſſible that we order it to be covered with charcoal- 


ſt as ſoon a8 the dei is mn 
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The Lead ſerves moreover to free the Copper expeditiouſy 
from the Iron with which it may be alloyed. Iron and Lead 
are incapable of contracting any union together: ſo that a; 
faſt as the Lead unites with the Copper, it ſeparates the Iron, 
and excludes it out of the mixture. For the ſame reaſon if 

Iron were combined in a large proportion with Copper, it 
would prevent the Lead from entering into the compoſition. 
Now, as it is neceſſary to give the more beat, and to keey 
the Copper to be incorporated with Lead the longer in fu. 
ſion, as that Copper is alloyed with a greater proportion of 

Iron, ſome black flux muſt be added on this occaſion, to 
prevent the Copper and the Lead from being calcined before 
their aſſociation can be effected. | - 
Copper purified in the manner here directed is beautiful 
and malleable. It is now alloyed with no other metalline 
ſubſtance but Gold or Silver, if there were any in the mixed 
maſs. If you deſire to extract this Gold or Silver, recourſe 
muſt be had to the operation of the cupel. The proceſs 
here given for purifying Copper is not uſed in large works, 
becaufe it would be much too chargeable. In order to puri- 
fy their Black Copper, and render it malleable, the ſmelters 
content themſelves with roaſting it, and melting it repeated- 
2 that the metallic ſubſtances, which are not. ſo fixed as 
Copper, may be diſſipated by ſublimation, and the reſt ſcori- 
| tied by fuſion. 99 8 


* n 
2 „ — — * 


— — m a * * 


PROCESS III. 
7 deprive Copper of its Phlegiſton by calcination. 


UT your Copper in filings into a teſt, and ſet it under 
the muffle of a cupelling furnace; light the fire, and keep 
up ſuch a dagree of heat as may make the whole quite red, 
but not enough to melt the Copper. The furface of the 
Copper will gradually loſe its metalline ſplendour, and put 
on the appearance of a reddiſh earth. From time to time 
ſtir the filings with a little rod of copper or iron, and leave 
oor metal expoſed to the ſame degree of fire till it be entire- 
y calcined. Wo 1 0 5 


OBSERVATIONS. 


| ' In our obſervations on 'the preceding proces we took = 
tice that Copper, in fuſion, caleines more flawly, and = 
| cal), 


, 
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eaſily, than when it is expoſed to a degree of fire barely ſuf- 
ccient to keep it red- hot, without melting itz and therefore, 
the deſign here being to calcine it, we have directed that de · 
ree of heat only to be applied. : WEE 
The cupelling furnace is the fitteſt for this operation, be- 
| cauſe the muffle is capable of receiving ſuch a flat veſſel as 
ought to be uſed on this occaſion, and communicating to it 
a great deal of heat; while, at the ſame time, it prevents 
the falling in of any coals, which, by furniſhing the Copper 
with freſh phlogiſton, would greatly prejudice. and protract 
the operation. . . 
As Copper caleines with great diſſiculty, this operation is 
extremely tedious: nay, though Copper hath ſtood thus ex- 
poſed to the fire for ſeveral days and nights, and ſeems per- 
fectly calcined, yet it frequently happens that, when you 
try afterwards to melt it, ſome of it reſumes the form of 
Copper: a proof that all the Copper had not loſt its phlogi- 
ſton. Copper is much more expeditiouſly deprived of its 
phlogiſton by caleining it in a crucible with Nitre, | 
The calx of Copper perfectly calcined is with great difh- 
culty brought to fuſion: yet, in the focus of a large burn- 
ing - glaſs, it melts and turns to a reddiſh and almoſt opaque 
glaſs. _ TE PREY Pe 
By the proceſs here delivered, you may likewiſe calcin# 
all other meralline ſubſtances, which do not melt till they 
are thoroughly red-hot. As to thoſe which melr before they 
grow red, they are eaſily enough calcined, even while they 
are in fuſion. | 


—P — —— a * 3 


PROCESS IV. 


To reſuſcitate the Calx of Copper, and reduce it ty Copper. 
by ſreſtoring its Phlagiſton. 7 


MX the Calx of Copper with thrice as much of the 
black flux; put the mixture into a good crucible, ſo 
to fill two thirds thereof, and over it put a layer of Sea- 
lalt a finger thick. Cover the crucible, and ſet it in a melt- 
ing furnace; heat it gradually, and keep it moderately red 
ll the decrepitation of the Sea- ſalt be over. Then raiſe the 
ire conſiderably, by means of. good pair of perpetual bel- 
lors; ſatisfy yourſelf that the matter is in perfect fuſion, by 
pping into the crucible an iron wire; continue the fire in 
luis degree for half a quarter of an hour. When the cruci- 
| 112 ble 
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ble is cold you will find at its bottom a button of iV fine 
5 vn which "Al N ore, from un Galine "Rota at 
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| Wav: hath been ſaid before on the nacht ef Copper 
ores may be applied to this proceſs, as being the very ſame, 
The obſervations there added ſhould hes be ee 
on _ oon. | 
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PROCESS v. 
Th > be Capper in the Mineral Aids. 


1 


IN a fand - bath, in a very gentle heat, ſet a matraſs con- 
taining ſome Copper filings ; pour on them twice their 
weight of Oil of Vitriol. That Acid will prefently attack 
the Copper. Vapours will rife, and iffue out of the neck of 
the matraſs. A vaſt number of bubbles will aſcend from 

the ſurface of the metal to the top of the liquor, and the li- 
Fer: will acquire a beautiful blue colour. When the Cop- 


r is diffolved, put in a little and a little more, till you per- 
eive the Acid no longer acts upon it. Then decant the li- 
quor, and let it ſtand quiet in a cool place. In a fhort time 
great numbers of beautiful blue cryftals will thoot in it 
Theſe cryſtals are called Vitrial of — or Blue Vitriu. 
They diflolve r! in water. 1 


OBSERVATIONS. 


Tux Vitriolic Acid perfectly diſſolves Copper, whick 
is alſo ſoluble in all the Acids, and even in many other men- 
ſtruums. 

This Acid may be ſeparated Gow the Copper which it 
bath diſſolved by diſtillation : but the operation requires 
a fire of the utmoſt violence. The Copper remaining after 
it muſt be fuſed with the black flux, to make it appear in its 
natural form; not only becauſe it ftill retains a Portion 0 
the Acid, but alfo becauſe it hath loft part of its phlogr- 
ſton by being diſſolyed therein. The black flux is Vel) 


well adapted both to abſorb the Acid that remains wit 
with the Copper, mad to "reſtore the MPhlogifion which he 
metal hath Jolt - 


Thc 
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The moſt uſual method of ſeparating Copper from the 
which it hath a greater affinity than with Copper. Iron be- 
ing ſo qualified is conſequently very fit to bring about this 
ſeparation. When therefore plates of Tron well cleaned are 
laid in a ſolution of Blue Vitriol, the Acid ſoon begins to 


r act upon them, and by degrees, as it diſſolves them, depo- 
ſites on their ſurfaces a quantity of Copper in proportion to 
d the quantity of Iron it takes up. The Copper thus precipi- 


tated hath the appearance of ſmall leaves or ſcales, exceeding 
thin, and of a beautiful copper - colour. Care muſt be ta- 
* ken to ſhake the Iron- plates now and then, to make the 
ſcales of Copper fall off, which will otherwiſe coyer them 
entirely, hinder the Vitriolic Acid from attacking the Iron, 
and fo put a ſtop to the precipitation of the remaining Cop- 


Wes | | 

When theſe ſcales of Copper ceaſe to ſettle on the clean 
Iron plates, you may be ſure all the Copper that was in the 
liquor is precipitated, and that this liquor, which was a fo- 
lution of Copper before the precipitation, is a ſolution of 
Iron after it. So that here two operations are performed at 
one and the ſame'time; to wit, the precipitation of the Cop-. 
per, and the diſſolution of the Tron. 1 
The Copper thus precipitated requires only to be ſeparated 
from the liquor by filtration, and melted with a little black 
flux, to become very fine malleable Copper. 

The Copper may alſo be precipitated out of a folution of 
Blue Vitriol by the interpoſition of a Fixed Alkali. This 
precipitate is of a greeniſh blue colour, and requires a much 
greater quantity of the black flux to reduce it. 

Copper diſſolves in the Nitrous Acid, in the Marine Acid. 
and in Agua regis ; from all of which it may be ſeparated by 
the ſame methods as are here ordered with regard to the Vi- 
Hohc Acid, OLE 
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"pROCESS v. . 
n n eme Copper in the Mineral Aridi. 


VN a tand bath, in a very gentle heat, ſet à matraſs con- 
taining ſome Copper ſilings; pour on them twice their 


weight of Oil of Vitriol. That Acid will prefently attack 


the C Vapours will rife, and iſſue out of the neck of 


the inatrefs. A vaſt number of bubbles Will afcend from 


the ſurface of the metal to'the top of the liquor, and the li- 


r is diſſolved, put in a little and a little more, till you per- 
eive the Acid no longer acts upon it. Then decant the li- 
quor, and let it ſtand quiet in a cool place. In a hort time 
great numbers of beautiful blue cryſtals will hoot in it 
Theſe cryſtals are called Vitrial of "Rs or Blue Vitritl, 
Tbey diſſolve A in water. 


K. will acquire a beautiful blue colour. When the Cop- 


OBSERVATIO 0 W 5. 


Tun WVitriolic Weid perfectly dinldlves Copper, which 
is alſo ſoluble in all the Acids, and even in many other men- 
ſtruums. 

This Acid may be ſeparated: Hom the Copper which it 
hath diſſolved by diſtillation only-: but the operation * 
a fire of the utmoſt violence. The Copper remaining af 

it muſt be fuſed with the black flux, to make it appear in is 
natural form; not only becauſe it ſtill retains a portion of 


the Acid, but alſo becauſe it hath loft part of its pblogi. 


ſton by being diſſolyed therein. The black flux is ver! 


well 3 both to abſorb the Acid that remains wi 


with the 


Copper, and to. "reſtore the phlogiſton which the 
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The moſt uſu method of ſeparating Capper from the. 
which it bath: a greater affinity than — 3 Iron 'be- 
ing ſo qualified is conſequently very fit to bring about this 
ſeparation. When' therefore plates of Iron well cleaned are 
laid in a ſolution of Blue Vitriol, the Acid ſoon begins to 
act upon them, and by degrees, as it diſſolves them, depo- 
| ſites on their ſurfaces a quantity of Copper in proportion to 
the quantity of Iron it takes up. The Copper thus precipi- - 
tated hath the appearance of {mall leaves or ſcales, exceeding 
thin, and of a beautiful copper colour. Care muſt be ta- 
ken to ſhake the Iron-plates now and then, to make the 
ſcales of oe ob off, which wil 3 cover them 


1 
pe cheſs edles of Gbr s cla" to ſerile on "eh! Sens 
Tron plates, you may be ſure all the Copper that was in the 
liquor is precipitated, and that this liquor, which was a fo- 
lution of Copper before the precipitation, is a ſolution of 
Iron after it. So that here two operations are performed at 
one and the ſame time; to wit, the precipitation of che Cop- 
per, and the diſſolution of the Iron. 

The Copper thus precipitated requires only to be teparmeg 
from the 2 5 by fiſtration, and melted with a little black 
flux, to become very ſine malleable Copper. 

The Copper may afſo be precipitated out of a foltion of 
Blue Vitriol by the interpoſition of a Fixed Alkali. This 
precipitate is of a greeniſh blue colour, and requires a much 
greater quantity of the black flux to reduce it. 

Copper diffolves in the Nitrous Acid, in the Marine Acid, 
and in Agua regis; from all of which it may be ſeparated by 


the ſame methods as are here ordered with 18 to the Vi- 
Tolic Acid. 
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an whole hour, taking care that during all this time the fur 


mer conſume. Then take your crucible out of the furnace; 


Inox ore, like all others, requires roaſting, to ſeparate 


% 
/ 
an * 
1 , | 

ELEMENTS Oo THE 
= 7” ie a 

* A * J f * 1 

8 
1 | MEL, 
x 


2 * 
| 1 : * N 
CREE v { 4 — < EO TLLWMES 2: 
— — — — — — — — 
. Ws 4 n ' BY 8 : 657 e bs Te 
1 r l „ — 4 * rden o 
. . ' 2 | 
* 4 ' ou, A , 7 
2 0 5 5 4 T & i436 4 WW 43.6 1 
' * N i o ” * 4: - - a .. £ + +4 [5 I 
19 
— 4 


To ſeparate Iron from its Ore. 
DBoOUND into a coarſe powder the martial ſtones or earths 
out of which you 11 to extract the Iron: roaſt this 
powder in a teſt under the muffle for ſome minutes, and let 
your fire be briſk. Then let it cool, beat it very fine, and 
roaſt it a ſecond time, keeping it under the muffle till it emit 
t i; + e 
Then mix with this powder a flux compoſed. of three parts 
of Nitre fixed with Tartar, one part of ſuſile glaſs, and half 
a part of Borax and charcoal-duft. The doſe of this redu- 
eing flux muſt be thrice the weight of the ore. 


* 6 . 


Fut this mixture into a good crucible; cover it with about 
half a finger thick of Sea-falt ; over the crucible put its co- 
ver, and Jute it on with Windſor-loam made into 2 
paſte with water. Having thus prepared, your. crucible, ſet 
it in a melting furnace, which you muſt fill up with char- 
coal. Light the fire, and let it kindle by gentle degrees, till 
the crucible become red-hot. When the decrepitation af 
the Sea-falt is over, raiſe your fire to the higheſt by the bla 
of a pair of perpetual bellows, or rather ſeveral. Keep up 
this intenſe degree of heat for three quarters of an hour, ot 


* 


nace be kept conſtantly filling up with freſh coals as the ſor- 


ſtrike the pavement on which you ſet it ſeveral times with a 
hammer, and ler it ſtand to cool: break it, and you will find 
therein a Regulus of Iron covered with flag. 


OBSERVATIONS. 


from it, as much as poſſible, the volatile minerals, Sulphur 


and Arſenic, which being mixed with the Iron would __ 


EW 
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roaſt theſe ores, as Iron is, of all metallic ſubſtances,” that 
which has the greateſt affinity with thoſe volatile minerals 
on which account no metallic ſubſtance. "pes: is cpm 
of ſeparatin it from them by fuſion and ꝓrecipitation. 


with Sulphur; but then the compoſition which a Fixed Al- 
kali forms with Sulphur is capable of diſſoluing all metals. 
Conſequently, if you do not diſſipate the Sulphur by roaſt- 
ing, but attempt to ſeparate it from the Iron by melting the 
ore with a Fixed Alkali, the Liver of Sulphur formed in the 
operation will diſſolve the martial part; ſo that ated: the: fu- 
fon you will find little or no Regulus. 

1s All Iron ores in general are refractory, 80 leſs fubble 
| than any other; for which reaſon a much greater proportion 
of flux, and a much more violent degree of fire, is required 
to ſmelt them. One principal cauſe why theſe:ores are ſo 
refractory is the property which Iron "elf has of being ex- 
remely difficult to fuſe, and of reſiſting the action of the 


fre ſo much the more as it is purer, and further removed 


is the only one that is leſs fufible when combined with 
that portion of phlogiſton which gives it the metaälline 
form, than when it is deprived OY and in the form of 
a calx. 

In ſmelting- hatifes lron ore is fuſed amidſt EU the 
phlogiſton of which combines with the; martial earth, and 
gives it the metalline form. The Iron thus melted. runs 


out into large moulds, in which it takes the ſhape. of oblong 
blocks, called Pigs of Iron. This Iron is ſtill very impure, 
and quite unmalleable. Its want of ductility after the firſt 


melting ariſes. partly from hence, that, notwithſtanding the 


mains, after this firſt fuſion, a conſiderable W of Sul- 
phur or Arſenic combined with the metal. 
A certain quantity of quick- lime, or of ſtones. that. at 


it into the {melting furnace. The lime being an abſorbent 
earth, very apt to unite with Sulphur and Arienicy is of * 


to ſeparate thoſe minerals from the Iron. 
lt is alſo of uſe to mix ſome ſuch matters with the ore, 
When the ſtones or earths which naturally accompany it are 
(ry tuliblez for, as the Iron is of difficult fuſion, it ma 
appen that 2 earthy matters mixed | with the Iron ſhall 
melt 


it unmalleable. Indeed it is ſo much the more neceſſary to 


Fixed Alkalis, it 1s true, have a rome affinity than 3 FL 
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from its mineral ſtate. Among all the metallic ſubſtances it 


| down to the bottom of the furnace, from whence it is let 


previous roaſting which the ore underwent, there ſtill re- 


burn to lime, is frequently mixed with Iron ore on putting 
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meit as cably as the inctal or perhaps mort eaſily. In fuck 


a caſe there is no ſeparation of the carthiy from the metalline 


patt, both of which melt and precipitate together promiſcu- 


| oully; now quick-hme;z being extremely retraQtory, ſervez 


thaſe: matters which 
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Let quick · lime, nat withſtanding its refraftory quality, 


may ſometimes. be of uſe as a flux for Iron, This is the cafe 
when the ore happens to be combined: with-fubſtances which 
being united with lime, render it fuſible c ſuch are all arſe 
nical matters, and even ſome | catthy matters, which being 
combined with quick-lime make a fuſible compound, 0 
When the ore of an Iron mine is found difficult to reduce, 


it is uſually neglected even though it be rieh: becauſe Iron 
being very common, people chufe to work thoſe mines only 
whoſe ores are ſmelted with the moſt: eaſe, and require the 
leaſt canſumption of woods ' 
Vet refractory ores are not to be altogether rejected, when 
another Iron ore of a different quality is found near them, 
For it often happens, that two ſeveral Iron ores, which being 
worked ſeparately are very difficult to manage, and yield at 
laſt / but bad metal, become very tractable, and yield excel- 
lent Iron, when ſmelted together: and accordingly ſuch mix: 


+. 


The Iron obtained from ores by the firſt fuſion may be di. 
vided into two ſorts. The one, when cold, reſiſts the ham- 
mer, doth not eafily break, and is in fome meaſure extenf- 
ble on the anvil; but, if ſtruck with a hammer when red-hot, 
flies into wany pieces: this fort of Iron hath always a mix: 


ture of Sulphur in it. The other ſort, on the contrary, 18 

brittle when cold, but ſomewhat ductile when red-hot. 'Thi 

Iron is not fulphurated, is naturally of a good quality, and 

itt brittleneſs ariſes from its metalline parts not being ſuffci 
ently compacted together. . 


Iron abounds ſo much, and is fo univerſally diffuſed 
through the earth, that it is difficult to find a body in which 
chere is none at all: and this hath led ſeveral Chymiſts, eren 
men of great fame, into the error of thinking that they had 
tranſmuted into Iron ſeveral forts of earths in which the) 
ſuſpected no Iron, by combining them with an infiammadle 
matter; whereas, in fact, all they did was to give the 1 
talline form to a true martial earth. which happened to be 
mixed with other earths. 
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5 TNTO an earthen veſſel videning upwards put We . 


coal-duſt, and thereon lay the Pig- iron which you pro- 


h poſe to render ductile; cover it all over with a quantity of 
g charcoal; excite the fire violently with a pair, or more, of 
: perpetual bellows till the Iron melt. If it do not readily flow 
, and form a great deal of flag on its ſurface, add T0 _; 
n ſuch as à very fuſible ſand! 
y When the matter is in fulion Keep ſurrinz it ry time to 
50 time, that all the parts thereof may be equally acted on by 
we air and the fire. On the ſurface of rhe melted Iron ſcoriæ 
en will be formed, which muſt be taken off as they appear. At 
n; the ſame time you will fee a great many ſparkles darted up 
ng from the ſurface of the metal, which will form à ſort of fiery 
at ſhower. By degrees, as the ou: grows purer, the number 
Js of theſe ſparkles diminiſhes, though they never vaniſh'entire- 
1 ly. When but few ſparkles appear, remove the eoals which 
cover the Iron, and let the flag run out of the veſſel; where- 
te upon the metal wilt grow ſolid in a moment. "F567 it out 
he while it is ſtill red-hat, and give it a few ſtrokes with a ham- 
fis mer, to try if it be ductile. If it be not yet malleable, res 
ot peat the operation a ſecond time, in the ſame manner as be- 
ir lore, Laſtly, when it is thus ſufficiently purified by the as 85 
is work it for a long time on the anvil, extending it differe 
his ways, and making it 'red-hot as often as there is oocaſi . 
ind lron thus brought to the neceſſary degree of ductility, ſo as 
i- to yield to the hammer, and ſuffer itſelf to be extended every 


vay, either hot or cold, without breaking to bits, or even 
cracking i in the leaſt, is very good aud very pure. If it can- 
not be brought to this degree by the method here preſcribed; 
i is a proof that the ore rl which this Iron was extracted 
ought to be mixed with other ores; but it frequently requires 
a great number of trials to obtain an exact ——— of the 


quality and e of thoſe other orcs nn W it is to 
e mixed, ? '3 F 
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OBSERVATIONS. 


Tux irittlencſa 0 a of ee . from this 
ereragenedus parts which it contains, and which could not 
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be ſeparated from it by the firſt fuſion. Theſe extraneoyy 
matters are uſually Sulphur, Arſenic, and unmetallic earth, 
and alſo a ferruginous earth; but ſuch as could not be com. 
bined with the phlogiſton as it ought to be, in order to have 
the properties of a metal, and muſt therefore be conſidered 
as heterogeneous, with reſpect to the other well · conditioned 
martial partieles. t e een glen or; © | 
The Pig-iron, by undergoing repeated fuſions, is freed 
from thoſe heterogeneous matters; thoſe which are volatile, 
ſuch as Sulphur and Arſenic, being diſſipated, and the un- 
metallic matters being ſcorified. As to the ferruginous earth, 
which did not at firſt acquire the metalline form, it becomes 
true Iron at laſt; becauſe, among the coals with which it is 
encompaſſed, it meets with a ſufficient quantity of phlogiſton 
to reduce it to metal. Charcoal is alſo neceſſary on this oc- 
caſion, that it may continually furniſh phlogiſton to the Iron, 
which would otherways be converted into a calx. . 
Hammering the red-hot Iron, after each fuſion, ſerves to 
force out from amongſt the martial parts ſuch earthy matters 
as may happen to remain there, and fo bring into cloſer con- 
tact the metalline parts which were ſeparated before by the 
interpoſition of thoſe heterogeneous matters. 


? 


— 
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PROCESS III. 
To convert Iron into Steel. 


AKE ſmall bars of the beſt Iron; that is, of ſuch as is 
1 malleable both hot and cold; fet them on their ends 
in a cylindrical earthen veſſel, whoſe depth is equal to the 
length of the bars, and in ſuch a manner that they may be 
an inch diſtant from each other, and from the fides of the 
crucible. Fill the veſſel with a cement compounded of two 
parts of charcoal, one part of bones burnt in a cloſe veſſel 
till they become very black, and one half part of the aſhes of 
green wood; having firſt pulverized and thoroughly mixed 
the whole together. Take care to lift up the Iron bars a lit. 
tle, to the end that the cement may cover the bottom of the 
veſſel, and ſo that there be about the depth of half an inch 
thereof under every bar : cover the crucible and Jute on the 
cover. oe 1 

Set the crucible thus prepared in a furnace, fo contrived 
that the crucible may be ſurrounded with coals from top i? 


bottom: for eight or ten hours keep up ſuch a degree of - 
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dar the veſſel may be moderately red ; after this-take it out 
| of the furnace; plunge, your little Iron bars inta cold water, 

| and you will find them converted into Steel. 

| OBSERVATIONS: 

Taz principal difference between, Iron and Steel conſiſts 


in this, that the latter is combined with a greater quantity of 
phlogiſton than the former. „ n ei itt! 51 a. 4 l 
It appears by this ex riment, that, to make Iron unite 


5 with an inflammable matter, it is not neceſſary it ſhould. be 
f in fuſion; it is ſufficient that it be ſo red-hot as to be opened 
e and ſoſtened by the fire. e 
n Erery kind of charcoal is fit to be an ingredient in the 
k compoſition of the cement employed to make Steel, provided 
f it contain no Vitriolic Acid. However, it hath been obſer- 
; ved, that animal coals produce a ſpeedier effect than others: 
; for which reaſon it is proper to mix ſomething of chat kind 
1 with charcoal: duſt, as above directed. 

_ The following ſigns ſhew that the operation hath ſucceeds 
1 ed, and that the Iron is changed into good Steel. 
- This metal being quenched in cold water, as propoſed a- 


bove, acquires ſuch an extraordinary degree of hardneſs, that 

it will by no means yield to any impreſſion of the file or 
— hammer, and will ſooner break in pieces than ſtretch upon 
the anvil. And here it is proper to obſerve, that the hard- 
neſs of Steel varies, with the manner in which it is queneh- 
ed. 'The general rule is, that the hotter the Steel, is when 
quenched, and the colder, the water is in which you quench 
it, the harder it becomes. It may be deprived of the temper 
thus acquired, by, making it red-hot, and letting it cool 


the file will bite upon-it. - For this reaſon the artiſans who 
work in Steel begin with untempering it, that they may 
with more eaſe ſhape it into the tool they intend to make. 
1 hey afterwards new - temper the tool when finiſhed, and by 
this ſecond temper the Steel recovers the ſame degree of hard- 
neſs it had acquired by the firſt temper. 4 OD 
The colour of Steel is not ſo white as that of Iron, but 
darker, and the grains, facets, or fibres, which appear on 
reaking it, are finer than thoſe obſerved in Iron. 
If the bars of Iron thus cemented in order to convert them 
into Steel be tod thick, or not kept long enough in cementa- 
tion, they will not be turned into Steel throughout their whole 
thickneſs : their ſurfaces only will be Steel to a certain depth, 
b m 2 ; and 
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lowly; for it is thereby ſoftened, rendered malleable, and 


\ 
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and the center will be mere Iron; becauſe the phlogiſton wil 
not hive thoroughly penetrated them. On breaking à bat 
of this ſort, the difference in colour and grain between the 
Steel and the Iron is very viſible. 157 
It is eaſy to. deprive Steel of the ſuperabundant quantity of 
phlogiſton which conſtitutes it Steel, and thereby reduce it 
to Iron. For this purpoſe it need only be kept red-hot ſome 
time, obſerving that no matter approach it alf the while that 
is capable of refunding to it the phlogiſton which the fire 
cartics' 6. The fame end is ſtill fooner obtained by cement. 
ing it with meagre hungry matters, capable of abſorbing the 
phlogiſton; ſach as bones calcined to whiteneſs, and creta. 
ceous carths. _- —_ V 
Steel may alſo be made by fuſion; or Pig iron may be 
converted into Steel. For this purpoſe the fame method 
muſt be employed as was above directed for reducing Pig- 
Iron into malleable Iron; with this difference, that, as Steel 
requires more phlogiſton than is neceffary to Iron, all the 
means myſt be made uſe of that are capable of introducing 
into the Iron a great deal of phlogiſton; ſuch as melting but 
a ſmall quantity of Iron at à time, and keeping it conftantly 
encompaſſed with abundance of charcoal; reiterating the ſu- 
fions; taking care that the blaſt of the bellows directed along 
the ſurface of the metal do not remove the coals that cover 
it, Cc. And here it muſt be obſerved, that there are ſome 
ſorts of Pig- iron which it is very difficult to convert into 
Steel by this method, and that there are othets which ſuc- 
ceed very readily, and with ſcarce any trouble at all. The 
ores which yield the laſt- mentioned fort of Pig- iron are cal- 
Jed Steel Gres. Steel made by this means muſt be tempered 
in the ſame manner as that made by cementation *. 
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by PROCESS. IV. 
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The Calcinativn of Iron. Sundry Saffrens of Mars 
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TAK filings of Iron, in what quantity you pleaſe; put 
1 them into a broad unglazed earthen veſſel ; ſet it un- 
der the muffile of a cupelling furnace; make it red-hot; fit 
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M. Rẽaumur hath obliged the public with a treatiſe on the means of ” 
verting Iron into Steel, in which he hath exhauſted the ſubject. Such as de- 
fire the ampleſt and moſt uſeful iuſtructions on that part of metallurgy, W 
de well to conſult his Work. a ' — 1 
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fllings frequently; and keep ep up tbe ſame degree of fir 

al the fron nos turned i into a red rata 4 (ok 5 
OBSERVATIONS. 1 

Inox eaſily loſes its phlogiſton by the action of fire. The 
calx that remains after its calcination is exceeding red; which 
makes this be thought the natural colour of the earth 'of that 
metal: It hath accordingly been obſerved, that all the earths 
and ſtones which either are naturally red, or acquire chat co 
lour by calcination, are ferruginous. 5 1 2 

The yellowiſh red colour which every calx of Tron kath, 
in whatever manner it be prepared, hath procured the name 
of Crocus or Saffron to every preparation of this kind: That 
made in the manner above directed ls. called in Medicine 
Crocus Martis aftringens. oh oh "3 

The ruſt produced on the ſurface ol. Iron is a fort! of ca 
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6 of Iron made by way of diſſolution. The moiſture of the 
p ait acts upon the metal, diſſolves it, and robs it of ſome of 
it is phlogiſton. This ruſt is called in Medicine Crocus Mar- 
y tis Aperiens; becauſe it is thought that the ſaline parts, by 


means whereof the bumidity diſſolves che Iron, remain unit- 
ed with the metal after its diſſolution, and give it an aperi- 


Mars by expoling Iron filings to the dew, till they be turned 
pts to ruſt: which is then called en of of Mars by 
ew. 1 ian 4 
Another Saffron of Mars i is allo Prepare i in a Auel ſhort- 
er manner, by mixing filings of Iron with pulverized Sul- 
phur, and moiftening the mimte, which after ſome time 
terments and grows hot. It is then ſet on the fire; the Sul- 
phur burns away, and the maſs is kept ftirring till it become 
a red matter. his Saffron is nothing but Iron diffolved b 
the Acid of Sulphur, which is known to be of the ſamz 
nature with that of Vitriol; and conſequently this Saffron of 
Mars is no way differing from Vitriol calcined to redneſs. 


ä 


tive virtue. The Apothecaries prepare this ſort of Saffron of 
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PROCESS v. 
Iron diſſolved by the mineral Acids. 


Ps any mineral Acid whatever into a matraſs with ſome 

water; ſet the matraſs on a ſand-bath gently heated; 
wp imo the veſſel ſome filings of Iron: the phenomena 
which 
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which uſually accompany. metalline diſſolutions will imme. 
diately appear. 04 more, filings, till you obſerve the Acid 
| hath loſt all ſenſible action upon them: then remove your 
5 from the ſand-bath; you will find in it a foluticn 

ron. | 5 


9 


IL ee ee 
. IRON; is very eaſily diſſolved by all the Acids. If you 
make uſe of the Vitriolic Acid, care muſt be taken to weak. 
en it with water, in caſe it be concentrated; becauſe the dif. 
ſolution will ſueceed the better. The vapours that riſe on 
this occaſion are inflammable; and if a lighted paper be held 
to the mouth of the matraſs, eſpecially * — keeping it ſtopt 
for ſome time and ſhaking the whole gently, the ſulphureous 
vapours take fire with ſuch rapidity. as to produce a confider- 
able exploſion z which is ſometimes ſtrong enough to burſt 
the veſſel into a thouſand pieces. This ſolution hath a green 
colour, and is in fact a fluid Green Vitriol, which wants no- 
ting but reſt. ro make it ſhoot into cryſtals 
If you make uſe, of the Nitrous Acid, you muſt ceaſe add- 
ing more filings when, the liquor, after ſtanding ſtill ſome | 
moments, becomes turbid; for, when this Acid is impreg- 
' nated with Iron to a certain degree, it lets fall ſome of that 
which it had diſſolved, and becomes capable of. taking up 
freſh filings. Thus, by conſtantly adding new ſupplies of 
Iron, this Acid may be made to diſſolve a much greater 
> Cum thereof than is neceſſary to ſaturate it entirely. Thi 
1 Jution is of a ruſſet colour, and doth not cryitallize- 
If the weather be not extremely cold, and the Acids hare 
a proper degree of ſtrength, the find. bath is unnecellary, 38 
the diſſolution will ſucceed very well without it. | 
Iron diſſolved by Acids may be ſeparated therefrom, like 
all other metallic ſubſtances in the ſame circumſtances, ith! 
by the action of fire, which carries off the Acid and leales 
the Martial Earth, or by the interpoſition of ſubſtances which 
have a greater affinity than metallic ſubſtances have vil 
Acids; that is, by Abſorbent Earths and Alkaline Salts, By 
whatever means you ſeparate Iron from an Acid ſolvent, it 
conſtantly appears, after the ſeparation, in the form © a yel- 
lowiſh red powder; becauſe it is then deprived of molt of the 


phlogiſton to which it owed its metalline form ; whence it i 
reaſonable to think, that this is the proper colour of Mart 
earth. 8 ; | | 


f 


Al 


the further removed from the natute of a metal, the more 
they are deprived of their phlogiſton. Thence it comes that 
they are more or leſs ſoluble by Acids, and more or leſs at- 
tracted by the magnet: as no ferruginous earth, perfectly de- 
prived of all inflammable matter, is at all attracted by the 
magnet, or ſoluble by Acids. N | 


z 


. 
4 2 
2 4 1 + 6 
P ” 
: 1 * „ th. , 3 F } "IS 
I EE — — 
— > 
3 . * N 8 1 S, 
. 4 N F 


CHAR 
27 TI X. 


: PROCESS I. 
To extra Tin From its Ore. 


1 your Tin ore into a coarſe powder, and by waſh- 
ing carefully ſeparate from it all the heterogeneous mat- 
ters, and ores of a different kind, that may be mixed there- 


till no more Arſenical vapour riſe from it. When the ore 
6 roaſted, reduce it to a fine powder, and mix it thoroughl 
vith twice its weight of the black flux well dried, a fourt 
part of its weight of clean iron filings, together with as much 
borax and pitch; put the mixture into a crucible; over all 
put Sea-falt to the thickneſs of four fingers, and cover che 
crucible cloſe. 1 | 
det the crucible thus prepared in a melting furnace: apply 
t firſt a moderate and flow degree of fire, till the flame of 


Uſappear entirely. Then ſuddenly raiſe your fire, and urge 
t with rapidity to the degree neceſſary for melting the whole 
mixture. As ſoon as the whole is in fuſion take the crucible 
but vt the furnace, and ſeparate the Regulus from the ſcoria. 


OBSERVATIONS. 


By Tin ores contain a conſiderable quantity of Arſenic, 
ad no Sulphur at all, or at moſt very little. Hence it comes 


that, though Tin be the lighteſt of all metals, its-ore is never- 
theleſa 
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All theſe precipitates of Iron are true Saffrons of Mars, 
which, as well as thoſe prepared by calcination, are ſo much 


vith. Then dry it, and roaſt it in a ſtrong degree of fire, 


tie pitch, which will eſcape through the joint of the cover, 
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it, after the ore hath been roaſted. 


time to time. Its ſurface will be covered with a g 
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'thelefs much heavier than any other; Arſenic being much 
heavicr than Sulphur, of which the ores of every other king 


always contain a pretty large proportion. This ore is more. 
over very hard, and is not brought to a fine powder with 6 
much eaſe as the reſt. iel el 10 o 

Theſe properties of Tin ore furniſh us with the means o 
ſeparating it eaſily by lotion, not only from earthy and ſtony 
parts, but even from the other ores Which may be mixe 
with it. And this 1s of the greater advantage on two ac. 
counts, viz. becauſe Tin cannot endure, without the deſtruc 
tion of a great part thereof, the degree of fire neceſſary to 
ſcorify the refractory matters which accompany its ore; and 
again becauſe this metal unites ſo eaſily with Iron and Cop- 
per, the ores of which are pretty commonly blended with 
Tin ore, that, after the reduction, it would be found adul. 
terated with a mixture of theſe two metals, if they were not 


© — _— „ a nn . Heb 


ſeparated from it before the fuſion. 

But ſometimes the Iron ore confounded with that of Tin F 
is very heavy, and is not eaſily pulverized z whence it comes { 
to paſs that it cannot be ſeparated therefrom by waſhing on- £ 


Iy. In that cafe the magnet muſt be employed to ſeparate 


Roaſting is moreover neceſſary for Tin ore, in order to 


W 
diſſipate the Arſenic which volatilizes, calcines, or deſtroys * 
one part of the Tin, and reduces the reſt to a ſhort, brittle 
ſubſtance, like a Semi - metal. The ore is known to be ſul- 0 
ficiently roaſted when no more fumes riſe, from it; when it th 
has loſt the ſmell of garlic; and when it does not whiten a 1 
clean plate of Iron held over it. | of 
Tin being one of thoſe metals which are moſt eaſily cal- * 
cined, it is neceflary in reducing its ore to employ, ſuch mat- m 
ters as may furniſh it with phlogiſton. In order to defend it cu 
from the contact of the air, which always accelerates the 
calcination of metallic ſubſtances, the mixture is to be co: e 
vered with Sea ſalt; and the addition of pitch helps to in- the 
creaſe the quantity of phlogiſton. | 4 
—— — — — — pu 
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| "The Caltination of Ti 


J'NTO an unglazed earthen ain put the quantity of 
you intend to calcine; melt it, and keep ſtirring gh 10 


whit 
# « | 1 
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white powder : continue the calcination til all your Tin be 
converted into ſuch a powder, which is the Calx Tin. 


Chap. 5. PRACTICE 


OBSER VAT 1 oNs. 5 

Tuoven the calcination of metalline ſubſtances is pro- 
moted by expoſing them, in powder, or in filings, to the 
action of fire, and by ordering it ſo that they may not melt, 


becauſe they preſent a much ſmaller ſurface when melted 


man when unmelted; yet we have not directed this precau- 


tion to be uſed in calcining Tin. The reaſon is, this metal 


ij ſo fuſible that it cannot endure the degree of fire requiſite 
to deltroy its phlogiſton without melting, and of courſe, 


though Tin calcines eaſily, the operation is neverthelets te- 
diou;, becauſe the melted metal preſents but a ſmall ſurface 


to de acted on by the fire and the air. This inconvenience 
may be partly remedied, and the operation greatly expedited, 
by dividing the quantity of Tin to be calcined into ſeveral! 
ſmall parcels, and expoſing them to the fire in feparate veſ- 
ſels, ſo that they may not re-unite when melted, and form 
one ſingle mals. | 

Leaf Tin caſt on Nitre in actual fuſion cauſes it to defla- 
grate and fulminate; and from this mixture there rifes a 


white vapour, which is converted into flowers when it meets . 


with any obſtacle-to impede its flying off entirely. 

Mr. Geoffroy, who went through a courſe of experiments 
on 'Lin, an account whereof may be ſeen in the Memoirs of 
tne Academy. of Sciences, found that from the colour of the 
caix of that metal a judgment may be formed of its degree 
of purity, and nearly of the quantity and quality of the 
pctallic ſubſtances with which it is alloyed. The experi- 
ments tried on this ſubject by that eminent Chymiſt are very 
curious, 

He performed the calcination in a-crucible, which he hear- 
ed to a cherry: red, and kept up the ſame degree of fire from 
tlc begianing to the end of the operation. The calx which 
formed upon his metal, in that degree of heat, appeared like 
mall white ſcales, a little reddiſh on the under fide. He 
puſhed it to one fide as it formed, to the end that it might 
not cover the furface of the metal, which, like all others, 
requires the contact of the air to turn it into a calx. > 
a N While he was making theſe calcinations, he had an op- 
„ Peltunity of obſerving a curious fact, of which no body 

before him had ever taken notice; probably bzcauſe no 


3 body had ever calcined Vin by the ſame method. The 


Nn i 6 fat 
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8 fact is, that during the calcination of the Tin, whether 
« metal while in red-hot fuſion, or whether you let it re. 
“ main without touching it, you perceive in ſeveral places x 
© {mall ſwell of a certain matter, which burſts and males 
<« its way through the pellicle. This matter puffs up, pron 
<« red, at the ſame inſtant takes fire, and darts out a (mal! 

„ whitiſh flame, as vivid and as brilliant as that of Zinc, 
« when urged by a fire ſtrong enough to ſublime it into 
flowers. The vividneſs of this flame may be further com- 
„ pared. to that of ſeveral ſmall grains of phoſphorus of 
« urine fired and gently dropped on boiling water. From 
e this bright flame a white vapour exhales; after which the 

e ſwelled maſs partly crumbles down, and turns to a light 

„ white powder, ſometimes ſpotted with red, according to 
„ the force of the fire. After this momentary ignition, 
& there ariſe ſtronger, more numerous, or more frequent 
* heavings of matter, out of which iſſues a good deal of 
« waite fume, that may be intercepted by a cover of tin- 
4 plate or copper fitted to rhe crucible, and appears to be 
« the flowers of Tin, which in ſome meaſure corrode theſe 


« metals. Hence Mr. Geoffroy conjectures, with a great 


„ deal of probability, that their ſublimation is promoted by 
a portion of Arfenic. When the cruſt formed by this calx 
« comes to be too thick, or in too great a quantity, to be 
« puſhed on one ſide, fo as to leave part of the metal unco- 

& vered, Mr. Geoffroy puts out the fire, becauſe no more 
&. calx would be formed: the communication of the external 
c air with the Tin in fuſion being abſolutely neceſlary there- 
« to, as hath been already ſaid. In this operation it is to 
« be obſerved that, if the fire be 100 flow, neither the in-, 


« flammation of the ſulphureous particles, nor the white 


“ fumes that riſe, will be fo diſtinctly: perceived, as when 
« the fire is of the degree requiſite to keep the crucible juſt 
« of a cherry-red heat. = IR 
„Mr. Geoffroy having taken off this firſt calx began the 
4 calcination anew. In this ſecond heat the buddings ot 
„ heavings were more conſiderable, and ſhot up in the form 
« of cauli-flowersz but were ſtill compoſed of little ſcales 
« The thoroughly calcined portion of this vegetation v3 
« likewiſe white and red; and the inferior ſurfaces of ome 
little bits thereof were wholly red. When theſe calcina, 
tions are continued, ſulphureous vapours riſe ſeemingly o 
« another kind than thoſe which appeared in the beginning; 


« for all the calx made by the firſt heat was perfect) white? 
; 0 | | 6 whereas 
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xc whereas in the : ee Wel 
« there with a tinge of black. Mr. Geoffroy was oblige 
« to go through a courſe of twelve ſeveral calcinations be- 
« ſore he could convert two ounges of Tin into a calx. He 
« had the opportunity, during theſe ſeveral calcinations, to 
« obſerve that after the fourth, and ſometimes aſter the third, 
« the red ſpots of the calx decreaſe, and the black increaſe; 
« that the germinations ceaſe ; that the cruſt of the calx re- 
« mains flat; that in the twelfth fire the Tia yields no more 
« of this ſcaly cruſt ; that towards the end che undulations 
« of the fuſed metal appear no longer; and that the ſmall 
« remainder of calx is mixed. with ſeveral - er minute 
« grains of metal, which ſeem much harder than fin Mr. 
Geoffroy could not collect a ſufficient quantity thereof 
« to cupel them, and ſatisfy himſelf whether or no they 
„ were oa 4 * 
Though Tin, and all the imperfect metals in general, 

ſeem converted to a calx, and loſe the metalline form, by 
j one lingle calcination, and that a ſlight one; yet they are 
x not wholly deprived of their phlogiſton: for if the calx of 
le Tin, for inſtance, prepared according to the proceſs above 
delivered, be caſt upon Nitre in fuſion, it will make that 
fat deflagrate very perceptibly;'a convincing proof that it 
ſtill contains much inflammable matter. If therefore a calx 
be required abſolutely free from phlogiſton, this firſt calx - 
mult be re-calcined by a more violent fire, and the calcina- 
tion continued tilt all the phlogiſton be diſhpated; 
Mr. Geoffroy, being defirous of having his calx of Tin 
© very pure and perfectly calcined, expoſed once more to 
* the action of fire the twelve portions of calx obtained by 
bis former calcinations, ©. But, as it would have been too 
tedious to re-calcine them all ſeparately, he made four 
. parcels of the whole, each conſiſling of three taken ac- 
cording to the order in which they were firſt calcined; and 
dave to each a fire ſufficiently 85 and long enough 
| continued, to calcine them as thoroughly as was off ble. 
Alter this ſecond calcination he found them all of a, molt 
: beautiful white, except the firſt parcel; as that conſiſted 
By the portions obtained by the three firſt heats, in all of 

' Fhich there were ſcales tinged with red, it ftill retained a 

[tain of carnation, though hardly perceptible, Agreeably 
in the general rule, the two ounces of Tin gained in 

weight by being thus calcined; and the increaſe was two 
| Tas and fifty ſeven grains. 5 ' 
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. « Mr, Geoffroy obſerves, that no Tin, but what is abſo- 
, lutely pure, will yield a perfectly white calx. He calcin- 
c ed in this manner ſeyeral other parcels of Tin that wen 

« impure and variouſly alloyed; each of which produced 


$7 quantity of its alloy: whence he juſtly concludes, thy 


It is proper to take notice that a man ſhould be very cay, 


"by gots of, een ſomatuing; Arſenicah, 


| The diſſolution of Tin by Acids. ; The Smoking Liquer of 'Lis 


tal an 


Spirit of Nitre diflolyes Tin nearly as agua regis does; b 


all the moiſture, there will remain a tenacious mu 


. i 


ce calx differently coloured, according to the nature and 


ts calcination. is a very good method of tr ping tbe fineneſ 
« fer $22 4 ee 44 IK en oy , | 4 

te of Tin, or its degree of | purity.” Ihe particulars of 
Mr. Geoffroy's n on this ſubject, which are very 
curious, may be ſeen in the Memoirs of the Academy ſot 


tious how he expoſes himſelf to the vapours of Win, becauſz 
they are dangerous; this metal being very juſtly ſuſpeQc 
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- bavius. 


Dur into à glaſs veſſel what quantity you pleaſe of fin 
1 Tin cut into little bits. Pour on it thrice as much «+ 
qua regis, compounded. of two parts aqua fortis weakened 
with an equal quantity of very pure water, and one part 
Spirit of Salt. An ebullition will ariſe, and the Tin vil 
be 111 rapidly diffolved ; eſpecially if the quantities of me- 


of agua regis be conſiderable. 


* , 


Ti is ſoluble by all the Acids; but aqua regis difſolre 
it beſt of any. Yet in this diſſolution it comes to pals tha 
Part of the difolved Tin precipitates of its own accord i 
the bottom of the veſſel, in the form of a white poudef 
This folution of Tin is very fir for preparing the purple oo, 
loured precipitate of Gold. For this purpoſe the ſolution d 
Tin muſt be let fall, drop by drop, into a ſolution of Gold 


it occaſions a greater quantity of calx. 
If two or three parts of Oil of Vitriol be poured on on 
part of Tin, and if the veſſel in which the mixture * 


made be expoſed to ſuch a degree of heat as to ev2p%" 


ſtickin 
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ſticking to the, ſides of the veſſel. If water be poured 


on this matter, and it be then expgſed a ſecond time to 


the fire, it will diffolve entirely, excepting a ſmall portion of 


a glutinous ſubſtance, which alſo may be diffolved in freſh. 


Oil of Wiel. 7 x 


2 
# 


' 


The Acid of Sea-falt may ks ea with Tin by the | 


following proceſs. Mix perfectly, by trituration in a marble 


mortar, an amalgam of two ounces of 'fine Tin, and two 


ounces and a half of Quick-fitver,” with as much Cortrofive 
Sublimate. As ſoon ag the mixture is completed, put it in- 
to a glaſs retort, and diſtil with the fame precautions as we 


directed to be uſed in preparing..cqncentrated and ſmoking 


Acids. There will firſt come over into the receiver ſome 


drops of a limpid liquor, which will-be ſoon followed by an 


elaſtic ſpirit that will iſſue out with impetuoßty. At lall 
ſome flowers, and a ſaline tenacious matter, will rife: into 
the neck of the retort. Then ſtop your diſtillation, and pour 


into a glaſs bottle the liquor you will find in the receiver. 
This liquor continually exhales a conſiderable quantity of 
denſe, white fumes, as long as it is allowed to have à free 


communication with the air. 414 4289 
The product of this. diſtillation is a combination of the 
Acid of Sea-falt with Tin. As the affinity. of Tin with 
this Acid is greater than that of Mercury, the Acid contain- 
ed in the Corrofive Sublimate quits the Mercury, where with 
it was united, to join the Tin; which it volatilizes ſo as to 
make it rife with itſelf. in a limpid ſorm. We make uſe 
of the amalgam of Lin with Quick - ſilver, becauſe we are 
thereby enabled to mix the Corrobye Sublimate perfectly 


N as the ſucceſs of the operation requires it ſhould 


; 1» * 
** : 


In this experiment the Tin is volatilized, and the Acid of 


dea. ſalt, which is exceedingly concentrated, flies off 'inceſ+ 


ſantly in the form of white vapours. This compound is 
known in Chymiſtry by the name of Smoking Liquor of Li- 
bavius ; a name derived from its quality, and from its In- 
ventor. Tin diſſolved by Acids is eaſily ſeparated from 
_ pt It always precipitates in the form of a 
ite Cal, re Fad ae 135 07 Fik £2 290 
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too great a heat, but to keep the veſſel which contains it juſt 


27 extraft Lead from its Ore. 


{au FAVIN G roaſted your Lead ore reduce it to a fine por. 

der; mix it with twice its weight of the black flux, 
and one fourth of its weight of clean iron filings and borax; 
put the whole into a crucible capable of containing at leaſt 


thrice as much; over all put Sea-falt four fingers thick; co- d 
ver the crucible; lute the juncture; dry the whole with I 
gentle heat, and ſet it in a melting furnace. f 
Make the crucible moderately red: you will hear the Sea · t 

ſalt decrepitate, and after the decrepitation a ſmall hiſſing r 

in theccrucible;” — OP the ſame degree. of fire ll that be Will t 
8 . OY bir. | t 


Then throw in as many coals as are evellivy to complete 
the operation entirely, and raiſe the fire ſuddenly, fo as to 
bring the whole mixture into perfect fuſion. ' Keep up this 
degree of fire for a quarter of an hour, which is time ſufh- 
cient for the precipitation of the Regulus. 

When the operation is finiſhed, which may be laden by 
he quietneſs of the matter in the crucible, and by a bright 
vivid flame that will riſe from it, take the crucible out of the 
egen _ EEG the i, from the ene 


2 


. "OBSERVATIONS: 


| ALL Rn: ore contains a good deal of Sulphur, which 
muſt be firſt ſeparated from it by roaſting : and as this kind 
of ore is apt to fly when firſt expoſed to the fire, it is proper 
to keep it covered till it be thoroughly heated. Another 
precaution to be uſed, in roaſting this ore, is not to give it 


. 
* 8 


moderately red; becauſe it caſily turns clammy, which oc- 
caſions ir to Rick to the veſſel. The 


The Iron that is added, and mixed with the flux, abſorbs 
| the Sulphur which may happen to remain, even aſter roaſt- 
ing: it helps alſo to ſeparate from the Lead ſome portions of 
ſemi- metal, eſpecially of Antimony, which Axe frequently 
mixed with this ore. 3 VVV 

There is no fear leaft the Iron mix with the Lead in fu- 
fon, and adulterate it: for theſe gwo metals are incapable of 
contracting any union together, when each has its metalline 
form. * NC n e Flint r 
Nor is there any reaſon to apprehend leſt the Iron ſhould, 
by its refractory quality, obſtruct the fuſion of the mixture; 
for though this metal be not fuſible when alone, yet, by the 
union it contracts with the matters it is deſigned to abſorb, 


on this occaſion, the office of a flux. OY” 1 
The government of the fire is a point of great conſequence 
in this operation. It is neceſſary to apply but a moderate 
degree of heat at firſt: for, when the metallic earth of the 
| Lead, combining with the phlogiſton, acquires the metalline 
form, it ſwells up in ſuch an extraordinary manner, that 


there is great danger leaſt the matter ſhould overflow, and 


run all out of the containing veſſel. With a view therefore 
to avoid this inconvenience, we direct a very large crucible 
to be uſed. This heaving of the Lead, at the inſtant of its 
reduCtion, is attended with a noiſe like the whiſtling of 


wind. e 8 
Notwithſtanding all the precautions that can be uſed to 


occalioning the effuſion of the matter, it often happens that, 
on raiſing the fire in order to bring the mixture into fuſion, 
the hiſling ſuddenly begins again, and is very loud. In that 
cle all the apertures. of the furnace muſt immediately be 
{ut cloſe, in order to choak and ſuffocate the fire: for, if 
tlys be neglected, the matter in the crucible will ſwell up, 
make its way through the luting of the junCture, nay, puſh 
up the cover, and run over. This accident is to be ap- 


the fire in order to melt the mixture. This effuſion of the 
matter is accompanied with a dull flame, a thick, grey and 


When you obſerve theſe ſeveral phenomena you may be ſure: 
e matter is run out of the crucible, either in the manner 
more deſcribed, or by making its way through ſome cracks 
the veſſe}, and conſequently that the operation is ſpoiled. 

0 — Moreover, 


it becomes ſo to ſuch a degree as in ſome meaſure to perform, 


prevent the reduction from taking place too haſtily, and ſo 


prehended during the firſt five or fix minutes after you raiſe 


jalow ſmoke, and a noiſe like that of ſome boiling liquor. 
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Moreover, this event infallibly follows whenever a bit of 
coal happens to fall into the crucible; and this is one reaſon 
why it is neceſſary to cover it. 

You may be certain that the operation hath ſucceeded if 


” 


the ſcoria be ſmooth when cold, and have not in part eſeap- 


ed through the lute; if the Lead be not diſperſed in globules 
through the whole maſs of the matter contaĩned in the cru- 
Cible, but is, on the contrary, collected at the bottom, in the 
form of a ſolid Regulus, not very ſhining, but of a blueiſh 
calt, and ductile. Moreover, the ſcoria ought, in the pre- 


ſent caſe, to be hard and black, and ſhould not appear full 


of holes like a fieve, except only in that part which was con- 
tiguous to the Salt. | : 

Here it is proper to obſerve, that the Sea- ſalt doth not mix 
with the ſcoria, bur floats upon it. After the operation it is 
black; which colour it gets, no doubt, from the charred 
parts of the flux. The abſence of theſe ſigns ſhews the ope- 
ration to have miſcarried. 

When the ore to be ſmelted is pyritoſe and refractory, it 
may be roaſted at firſt with a much ſtronger degree of fire 
than is uſed for ores that are fuſible; becauſe the martial 
earth, and the unmetallic earth, which are always mixed in 
pyritoſe matters, hinder it from growing readily ſoft in the 
fire. Beſides, ſuch an ore requires a greater quantity of the 
black flux and of borax to be mixed with it, and a higher 
degree of fire to fuſe it. 5 

It is generally needleſs to mix iron filings with this ſort of 
ore; becauſe the martial earth, with which pyritoſe matters 
are always accompanied, is reduced during the operation by 
the help of the black flux, Which for that purpoſe is mixed 
with it in a large_proportion, and furniſhes a quantity of 
iron ſufficient to abſorb the heterogeneous minerals mixed 
with the Lead. . : 

Yet, if it ſhould be obſerved that the pyrites which ac 
company the Lead ore are arſenical, then, as ſuch pyrites 
contain but a ſmall quantity of ferruginous earth, iron filings 
muſt be added ; which are, on this occaſion, fo much the 
more neceſſary for abſorbing the Arſenic, as this mineral re- 
mains in part confounded with the ore, is reduced to 2 Re- 
gulus during the operation, unites with the Lead, and de- 
itroys a great deal of it by procuring its vitrification. 

The Lead obtained from ſuch pyritoſe ores is commonly 
not very pure; it is blackiſh and ſcarce ductile; qualities 


communicated to it by a ſmall mixture of Copper in 8 4 


— 
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ines which deen, cont not er et wet We den 
betend) ben the method of fopariting Lead kom Copper. 
Lead ore may alfo be reduced by melting it amidſt” coals. 
For that Part e 
zou intend to melt your ore; then put a layer of 39 ore 
[nmediarely upon the Ugbred ebals; and cover It 
ther yer of "coats. a % es 
Though the melting furnace uſed for this operation be ca- 
pable of giving a conſiderable heat, yet it is neceſſary further 
to increaſe the force of the. fire by the means of a good pair 
of perpetual bellows, which will produce an effect like that 
of a forge. The ore melts, the earth of the Lead unites 
with the phlogiſton of the coals, and fo is reduced to metal, 
which runs through the coals, and falls into an earthen veſ- 
ſel placed at the bottom of the furnace to receive it. Care 
muſt be taken to keep this veſſel well filled with charcoal- 
duſt, to the end that the Lead may be in no danger of cal- 
cination while it continues there; the charcoal-duſt con- 
ſtantly furniſhing it with phlogiſton to preſerve its metalline 
form. P 3 
The earthy and ſtony matters that accompany the ore are 
ſcorified by this fuſion, juſt as they are by the other which is 
performed in a cloſe veſſel. With regard to the Sulphur and 
Arſenic, they are ſuppoſed to have been firſt accurately ſepa- 
rated from the ore by roaſting. This is the method common- 
ly employed for ſmelting Lead ore at the works. 


ith ano- 


* 
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To ſeparate Lead from Copper. 


Win luting earth and charcoal - duſt make a flat veſſe], 
Y widening upwards, and large enough to contain your 
metalline maſs, Set it ſhelving downwards from the back 
towards the fore-part; and in the fore-part, at the bottom, 
make a little gutter communicating with another veſſel of the 
me nature, placed near the former and a little lower. Let 
the mouth of the gutter within ſide the upper veſſel be nar- 
rowed, by means of a ſmall iron plate fixed acroſs it,. while 
the loam is yet ſokt; ſo as to leave a very ſmall aperture, in 
the lower part of this canal, ſufficient to diſcharge the Lead 
> melts. Dry the whole by placing lighted coals around 


It, 
""" 6 When 


7 
o 
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When this apparatus is dry, put your mixed maſs of Coy. 

per and Lead into the upper veſſel ; both in that, and in the 
other veſſel, light a very gentle fire of wood or charcoal, ſo 
as not to exceed the degree of heat neceſſary to melt Lead. 
In ſuch a degree of heat the Lead contained in the mixed 
maſs will melt, and you will ſee it run out of the upper veſ. 
ſe] into the lower; at the bottom of which it will unite into 
a Regulus. When in this degree of heat no more Lead 
ſlows, increaſe the fire a little, ſo as to make the veſſel mo. 
derately red. 1 F 


hen no more will run, collect the Lead contained in 
the lower veſſel. Melt it over again in an iron ladle, with a 
degree of fire ſufficient to make the ladle red; throw into it 
a little tallow or pitch, and while it burns keep ſtirring the 
metal, in order to reduce any part of it that may be calcin- 
ed. Remove the pellicle or thin cruft which will form on the 
ſurface ; ſqueeze out all the Lead it contains, and then put 
it to the maſs of Copper left in the upper veſſel. Check the 


_ ” 


Fre, and in the fame manner take off a ſecond ſkin that will 


form on the ſurface of the Lead. Laſtly, when the metal is 
ready to fix, take off the ſkin that will then appear on it. 
'The Lead remaining after this will be very pure, and free 
from all alloy of Copper. 6 
With regard to the Copper itſelf, you will find it in the 
upper veſſel covered with a thin coat of Lead: and if the 
Lead mixed with it was in the proportion of a fourth ora 
fifth part only, and the fire applied was gentle and flow, it 
will retain nearly the ſame form after the operation that the 
mixed maſs had before. 


OBSERVATIONS, 


LE ap frequently remains mixed with Copper after the re- 
duction of its ore, eſpecially if the ore was pyritoſe. I hough 
Copper be a much more beautiful and more ductile metal 
than Lead, yet the latter by being alloyed with the former Is 
rendered eager and brittle. This bad quality is eaſil) diſco- 
vered by the eye on breaking it : for the ſurface of the broken 
part appears all granulated ; whereas when it is pure t 
more evenly, and reſembles a congeries of ſolid angles. 
the Lead be alloyed with a conſiderable quantity of Coppe 
its colour hath a yellowiſh caft. : 

Conſidering the bad qualities which Copper communica” 
to Lead, it is neceſſary to ſeparate theſe two metals from = 
other. The method above laid down is the ſimpleſt _ ; 1 
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peſt. It is founded on two properties belonging to Lead: 
che firſt is that of being much more fuſible than Copper; ſo 
that it will melt and run in a degree of heat that is not ca- 
pable of making the Copper even red-hot, which yet is very 
far from being able to melt it: the ſecond is, that Lead, 
though it hath an affinity with Copper, and unites very per- 
fectly cherewith, yet is not able to diſſolve it without a great- 
er heat than the degree barely neceſſary to fuſe Lead. Hence 
it comes that Lead may be melted in a Copper veſſel, pro- 
vided no greater degree of heat be applied than that purpoſe 
requires. But when the Lead becomes ſo hot as to be red, 
ſume, and boil, it inſtantly begins to diſſolve the Copper. 
For this reaſon, it is eſſential to the ſucceſs of our operation 
that a moderate degree of heat only be applied, and no great- 
er than is requiſite to keep the Lead in fuſio 
Charcoal - duſt is made an ingredient in the compoſition of 
the veſſels uſed on this occaſion, in order to prevent the cal- 
r OO T5005 5 TO LE TOs | 
The iron plate, with which the entrance of the gutter 
within the upper veſſel is narrowed, ſerves to prevent the 
larger pieces of Copper, which the Lead may carry along 
with it, from paſſing through: it ſtops them, and allows the 


Lead to run off alone. 2 | 

But as theſe parcels of Copper may entirely choak the paſ- 
ſage, care muſt be taken, when any happen to be ſtopt, to 
remove them from the entrance of the gutter, and puſh them 
back into the middle of the veſſel. It is alſo neceſſary to 
obſerve whether or no the Lead fixes any where in the paſ- 
lage; and, if it does, the heat of that part muſt be increaſ- 
ed, in order to melt it and make it run off. 
Notwithſtanding all the precautions that can be taken, to 
hinder the melted Lead from carrying off any Copper with 
it it is impoſſible to prevent this inconvenience entirely; 
and therefore the Lead is melted over again, in order to ſe- 
3 ſmall portion of Copper with which it is ſtill adul- 
erated; fo nie ne e e ee eee © 5 

As Copper is much lighter than Lead, if theſe two metals 
happen to be ſo blended together that the Copper, without 
being in fufion and diſſolved by the Lead, is only interpoſed 
between the parts of the melted Lead, ſo as to ſwim therein, 
t 1s chen preciſely in the caſe of a ſolid body plunged into a 
ud heavier than itſelf, and muſt riſe. to the ſurface, like 
"00d thrown into water. It is proper to burn ſome inflam- 
mable matter on this melted Lead, in order to reduce fuch 
Parts thereof as are con ſtantly calcining on its ſurface while 


\ 
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it is in fuſion; for without this precaution they would be ta. 
ken off together with the Copper. rot WW 1651 N 7 | = 4; 
be Copper remaining after this ſeparation is, as we took 
notice before, ſtill mixed with a little Lead. If you defire 
to ſeparate it entirely therefrom, you mult put it into a cupel 
and expoſe. it under the muffle to ſuch a degree of fire as may 
convert all the Lead into litharge. This cannot be ſo done 
but that ſome of the Copper alſo will be ſcorified by the heat 
of the fire, and by the action of the Lead: but as there is 2 
very great difference between the facility and readineſs with 
which theſe two metals calcine, the portion of Copper that ig 
calcined, while the whole Lead is turning into litharge, is 
care monk conbdering.. i. ws bio fs on ons, © 
The Lead, though carefully ſeparated from the Copper by 
the proceſs here delivered, is not. yet abſolutely pure: ſome. 
times it is alloyed. with Gold, and almoſt always contain 
ſome Silver. If you would free the Lead as much as poſſ. 
ble from any mixture of thefe two metals, you muſt conven 
it into glaſs, ſeparate the remaining bead, and. afterwards 
reduce this glaſs of Lead. But, as theſe two perfect metals 
are of no prejudice to the Lead, it is not uſual to ſeparate 
them from it, unleſs tbey be in a ſuſſicient proportion to de- 
fray the charge, and produce ſome profit: beſides. | 
Wben we examine. by the cupel. the juſt proportion of 
Gold and Silver that an ore or a mixed metalline . maſs will 
vield, we make a previous aſſay of the Lead to be employed 
in the operation, and afterwards, in our eſtimate, deduct a 
proper allowance. for the quantity of fine. metal due to the 
en 2dr ect nf be 
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ly reſembles Tin, moſt of the obſervations we made on the 
calcination of Tin may be applied here. 1 
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In the calcination of all metals, and particularly in this of 
Lead, there appears a ſingular phenomenon which is not ea- 
fly accounted for. It is this : thaugh theſe matters loſe a 
great deal of their ſubſtance, either by 'the diſſipation of their 
phlogiſton, Qr- becauſe ſome of 8 the , metal, perh aps, -exbales 
in vapours, yet when the calcination: is over their calces are 
found to be increaſed in weight, and this increaſe is very 
conſiderable. An bundred pounds of Lead, for example, 
converted into Minium, which is nothing but a.calx of Lead 
brought to a red colour by continuing the calcination, are 
found to gain ten paunds weigbt; fo. that for an hundred 

unds of Lead we have one hundred and ten pounds ef 
: a prodigious and almoſt, incredible augmentation, 
if it be conſidered that, far from adding any thing to the 


Lead, we have on the contrary diſſipated part of it. 


To account for this phenomenon: Natural Philoſophers and 
Chymiſts have invented ſeveral ingenious hypotheſes, but 
none of them entirely ſatisfactory. As we have no eftabliſh= 
ed theory to proceed upon, we ſhall not undertake to explain 


this extroardinary, fat. 
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PROCESS IV. 
Tue prepare Glaſs of Lead. 


AKE two parts of Litharge, and one part of pure ery- 

ſtalline Sand; mingle them together as exactly as poſ- 
lible, adding a little Nitre and Sea- ſalt: put this mixture in- 
to a crucible of the moſt ſolid and moſt compact earth. Shut 
the crucible with a cover that may perfectly cloſe it. 


Set the crucible thus prepared in a melting furnace; fill 
the furnace with coals ; light the fire gradually, fo that the 
whole may be ſlowly heated ; then raiſe the fire ſo as to make 


the crucible very red, and bring the matter it contains into 


fulon; keep it thus melted for a quarter of an hour, i 


| Then take the crucible out of the furnace, and break it: 
in the bottom thereof you will moſt commonly find a ſmall 
button of Lead, and over it a tranſparent Glaſs, of a yellow 
colour nearly reſembling that of amber. Separate this Glaſs 
from the little button of metal, and from the ſaline matters 
which you will find above it. 
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Punx Lead, being expoſed to a ſtrong fire withont an 


additament, turns to Litharge; which is a ſcaly fort of ſub. 


Nance, more or leſs yellowiſh, ſhining, and ſoft to the touch, 
This is the firſt advance to the Vitrification of Lead. The 
large refineries of Gold and Silver by the means of Lead fur. 
niſh a great quantity of this material. It is fometimes whit. 
iſh, and is then called Litharge of Silver ; ſometimes yel. 
low, and then bears the name of Litharge of Gold. "The 
difference of its colour depends on the degree of fire it hath 
undergone, and on the metalline ſubſtances vitrified with it, 
Litharge alone is very fuſible, and being (expoſed to the 
fire is eaſily converted into glaſs: but this Glaſs of Lead, 
made without additament, is fo active, ſo penetrating, and 
ſo apt to ſwell, that it can ſcarcely be made uſe of when pure, 
We are obliged in ſome fort to clog it, by uniting it with 
ſome vitrifiable matter that is not fo ſubtile, ſuch as ſand; 
and it is for this reaſon, not to render the mixture more fuſi- 
ble, that we have directed the addition of one third part of 
Sand to two thirds of Litharge. — 

The Nitre and Sea - falt, preſcribed as ingredients in the 
mixture, are deſigned to procure an equal fuſion of the whole. 
For, as the ſand is lighter and leſs fuſible than the Litharge, 
it will partly riſe towards the upper part of the crucible when 
that matter firſt begins to flow; in conſequence whereof the 
contents of the upper part will be much more difficult to 
melt, and form a Glaſs much more compact than that below: 
but the Nitre and Sea-ſalt poſſeſſing the upper part of the 
crucible, becauſe they are ftill lighter than the Sand, and 
being in their own nature very efficacious fluxes, on account 
of their great fuſibility, they quickly bring about the fuſion 


of thoſe particles of ſand, which, having eſcaped the action of 


the Litharge, may have riſen unvitrified to its furface. 
The molt difficult thing to procure, and yet the moſt ne- 
ceſſary to the ſucceſs of this operation, is a crucible ot earth 


ſo firm and compact as not to be penetrated by the Glaſs of 


Lead, which corrodes and makes its way through eve") 

The precaution of chuſing a crucible, that ſhall contam 
good deal more than the matter to be vitrified, is a neceſſar 
one, becauſe Litharge and Glaſs of Lead are very apt ® 
ſwell. | | The 


The rule to keep the crucible cloſe ſhut is alſo indiſpenſa- 
bly neceſſary, to prevent any bit of charcoal, or other inflam- 
mable matter, from falling into it: for when this happens it 
occaſions a reduction of the Lead, which is always, attended 
with a ſort of efferveſcence, and ſuch a conſiderable heavin * 
that commonly moſt of rhe mixture runs over the crucible. 
For the ſame reaſon it is very proper, before you expoſe the 
mixture to the fire, to examine whether or no it contains any 
matter capable of furniſhing a phlogiſton 8 during the opera- 
tion; and if it does, to remove that matter with great care. 
The little button of Lead, found at the bottom of the cru- 


cible after the operation, comes from a ſmall portion of Lead 
that is commonly left in Litharge, unleſs you prepare it care- 


fully yourſelf, and do not take it from the fire till you are 


ſure of having deſtroyed all the Lead. Beſides, this ſmall | 


portion of Lead can be of no prejudice to the operation, be- 
cauſe it cannot communicate its phlogiſton to the reſt of the 
matter. e eee | GT 

The revivifying of Litharge, of the Calx, and of the Glaſs 
of Lead, may be obtained by the ſame proceſſes as the re- 


: 


duction of its ore. „ 
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OCH AS, WI 
Lead diſſolved by the Nitrous Acid. 


UT into a matraſs ſome agua fortis precipitated like that 
uled to diſſolve Silver; weaken it by mixing therewith 


in equal quantity of common water; ſet the matraſs in a 


hot ſand-bath; throw into it, little by little, ſmall bits of 
Lead, till you ſee that no more will diſſolve. Agua fortis 
3 will diſſolve about a fourth of its weight of 
ead. 3 

There is gradually formed upon the Lead, as it diſſolves, 
firſt a grey powder, and afterwards a white cruſt, which at 
laſt hinder the ſolvent from acting on the remaining part of 
the metal; and therefore the liquor ſhould be made to boil, 
and the veſſel ſhould be ſhaken to remove thoſe impediments, 


by which means all the Lead will be diſſolved. 1 
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LtaD very much reſembles Silver, with reſpect to the 
frnomena which attend its diffolution. in Acids. For ex- 
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ample, the Nitrous Acid muſt be very pute and uncontami 
nated with the Vitriolic or Marine Acid, to qualify it fo 
Keeping the Lead in ſolution : for, if it be mixed with either 
the one or the other of theſe Acids, the Lead will precipitat 


” * 


in the form of a white powder as faſt as it diſſolves; which i 
juſt the caſe with Silver. VVV | | 


If the Vitriolic Acid be mixed with the Nitrous, the pre. 
cipitate will be a combination of the Vitriolic Acid with 
Lead; that is, a Neutral Metallic Salt, or Vitriol of Lead. 
If the Acid of Sea-falt be mixed therewith, the precipitac 
will be a Plumbum corneum; that is, 4 Metallic Salt reſem- 


bling the Luna cornea. VVV | 

When all the Lead is diſſolved as above deſcribed; the li- 
quor appears milky. If it be kept warm over the fire till lit. 
tle cryſtals-begin to appear on its ſurface, and afterwards le{ 
to ſtand quiet, in a certain time there will be found at the 
bottom a greyiſh powder, which being tried on Gold is Mer- 
curial enough to whiten it. Little globules of Quick-filver 
art even in ſ tt. | 
Me owe this obſervation, together with this manner of 
proving the exiſtence of Mercury in Lead, ard of procuring 
it from thence, to M. Groſſe, who hath given an account df 
his proceſs in the Memoirs of the Academy of Sciences, 
from whence we have copied the defcription of the operation 
in hand. 25 e 5 

The ſolution being quickly poured off by inclination from 
the grey mercurial precipitate is ſtill milky, and depoſites an- 
other white ſediment. When this ſecond precipitate falls the 
liquor becomes clear and limpid, and is then of a fine ye 
low colour, like a ſolution of Gold. On this gold-colouret 
ſolution, and on the two precipitates above-mentioned, N. 
Grofſe made ſeveral obſervations, the chief of which we ſhall 
here inſert. V 

The yellow liquor affecls the tongue at firſt with a taſte of 
ſweetneſs; but afterwards vellicates it very ſmartly, and leaves 
on it a ſtrong ſenſation of acrimony, which continues for 4 
Alkalis precipitate the Lead ſuſpended in this liquor, jult 
as they do all other metals diſſolved by Acids; and this pe: 
#2 5 3 , | | qe Eg 

Sea-ſalt, or Spirit of Salt, ſeparates the Lead from its ſol- 
vent, and precipitates it, as we obferved before, into a Plum- 
bum corneum: but this precipitate differs from the Lund 
cornea, as being very ſoluble in water; whereas the Lal 


# 


cornea will not diſſolve in it at all; or at leaſt diſſolves there 
: 5 1 , 
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In wich great difficulty, ind in à very ſmalt quantity. This 
pymbüum corneum diflolved ir water is again precipitated by 
the Vitriolie Acid. M. Groſſe obſerves, that this forms am 
erception to the eigbrh column of Mr. Geofftoy's Table of 


ing a greater affinity than any other Acid with Metallic fub- 


Oer folttion of Lead is alſo precipitated in a white pow- 
der by ſeveral Newtrat Salts; ſuch as Vitriolated Fartar, A- 
Jum; and common Vieriol. It is by the means of double af- 
fnities that theſe Neutral Salts effect this precipitation. 

Even pure water alone is capable of precipitating the Lead 
of our ſölution, by weakening the Acid; and thereby diſa- 
bling it from keeping the metal ſuſpended. 2 


* 


Laftly, as all the ſolutions of metals in Acids: ate nothing 


but Neutral Metallic Salts in a fluid form, fo if the ſolution 
| of Lead be evaporated over the fire; it will ſhoot into very 
| beautiful cryſtals, about the bigneſs of hemp-ſeed; ſhaped 


like regular pyramids having ſquare baſes. Theſe cryſtals 


xe yellowifh; and have a ſweet ſaccharine taſte: but what is 
| molt ſingular in them is, that, as they conſiſt of the Nitrous 
7 Acid combined with Lead, which manifeſtly contains a great 
i deal of phlogiſton, they conſtitute a Nitrous Metallic Salt, 
a which has the property of deflagrating in a crucible, without 


the addition of any other inflammable matter. It is extreme- 
ly hard to diſſolve this Salt in water. 

The grey mercurial precipitate which whitens Gold, and 
in which little globules of running Mercury are perceivable, 
is far from being pure Mercury. This metallic ſubſtance 
makes but a fmall part thereof: for it is an aſſemblage, 1. of 
little cryſtals of the ſame nature with thoſe afforded by the 
evaporated ſolution; 2. of a portion of the white matter, or 
powder, which renders” the ſolution milky; 4. of a grey 
powder, which M. Groſſe confiders as the only mercurial 
part; 4. and Hſtfy, of little particles of Lead that have 
eſcaped the action of the ſolvent; eſpectally' if a little more 
Lead than the Acid is capable of diffolvitig were added 
with a view to ſaturate it entirely, as in the preſent proceſs: 

By means of motion and heat the ſmall parcels of Mercu- 
I] may be amalgamated with the Lead. n 

That Mercury ſtiould be found entire and it globules in 
the Spirit of Nitre, which very eafily diſſolves that metallic 
ſubſtance, will not be furpriziug to thoſe Who refect thaty 
n the preſent” caſe, the Acid is fattrated with Lead, witlt 
died it has 2 greater affinity tha with Mereury'; as ap- 

| == pears 
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pears by M. Geoffroy's Table of Affinities, wbere, in the 


column that hath the Nitrous Acid at top, Lead is placed 
above Mercury. Agreeably to this, if Lead be preſented 0 
a ſolution of Mercury in Spirit of Nitre, the Lead will be 
diſſolved, and as the diſſolution thereof advances the Mercy. 
Hence it appears that, in order to find any Mercury in the 
ſpontaneous precipitate of Lead diſſolved by the Nitrous 
Acid, it is neceſſary that the Acid be entirely ſaturated with 
Lead; or elſe that portion of the Acid which remains unſa- 
turated will diſſolve the Mercury. 

With regard to the white powder that renders the ſolution 


milky, and afterwards precipitates, it is nothing but a po- 


tion of the Lead, which, not being intimately united with 

the Acid, falls in part of its own accord. It is a fort df 
calx of Lead, which being expoſed to the fire becomes pan- 
ly glaſs, and partly Lead, becauſe it ſtill retains ſome of its 
phlogiſton. | | 1 „ 


—— 
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PROCESS 1. 


To extra Mercury from its Ore, or to revivify it frm 
{GRIER «nt af bes | 


ULVERIZE the Cinabar from which you would extract 

the Mercury; with this powder mix an;equal part of clean 

iron filings z put the mixture into a retort of glaſs or iron, 
leaving at leaſt one third part thereof empty. Set the retort 
thus prepared in a ſand- bath, | ſo that its body may be quite 
buried in the ſand, and its neck decline conſiderably down 
wards: fit on a receiver half filled with water, and let the 
noſe of the retort enter about half an inch into the water. 
Heat the veſſels ſo as to make the retort moderately red. 
The Mercury will riſe in vapours, which will condenſe into 
little drops, and fall into the water in the receiver. Wh 
you ſee that nothing more comes over with this degree © 
heat, increaſe it, in order to raiſe what Mercury may {till bc 


left. 


* 
* 
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if. When all the Mercury is 'thus brought” over, take off 
the receiver, pour out the water contained in it, and collect 


* 


the Mercury. 


/ 


OBSERVATIONS. 

MERCURY is never mineralized in the bowels of the 
earth by any thing but Sulphur; with which it forms a com- 
pound of a browniſh red colour, known by the name of Ci- 
%%% ² AAT—T——!; ore og OT 

Sometimes it is only mixed with earthy and ſtony matters 
that contain no Sulphur ; but, as this metallic ſubſtance is 
never deſtitute of its phlogiſton, it then has its metalline 
farm and properties. When it is found in this condition, 
nothing is more eaſy than to ſeparate it from thoſe heteroge- 
neous matters. For that purpoſe no more is requiſite than 
to diſtil the whole with a fire ſtrong enough to raiſe the Mer- N 
cury in vapours. This mineral is volatile; the earthy and 
ſtony matters are fixed; and a certain degree of heat will 
effect a complete ſeparation of what is volatile from what is 

fred. ys N „ f EE | T 

This is not the caſe when Mercury is combined with Sul- 
phur : for this latter mineral is volatile as well as Mercury 
and the compound reſulting from the union of them 
both is alſo volatile : fo that if Cinabar were expoſed to rhe 
fre in cloſe veſſels, as it muſt be to fave the Mercury, it 
__ be ſublimed in ſubſtance, without being decompoſed 
a all; l Hare 10 TE LE ice 

In order therefore to ſeparate theſe two ſubſtances from 
each other, we muſt have recourſe to the interpoſition of 
ome third, which hath a greater affinity with one of them 
than the other hath, and no affinity with that other. | 

| Tron hath all the conditions requiſite for this purpoſe; ſee- 

ng it hath, as may be ſeen in the Table, a much greater af- 

nity with Sulphur than Mercury hath, and is incapable of 
contracting any union with Mercury. | 

lron, however, is not the only ſubſtance that may be em- 

ployed on this occaſion: Fixed Alkalis, Abſorbent earths, 
Copper, Lead, Silver, Regulus of Antimony, have all, as 

vell as Iron, a greater affinity than Mereury with Sulphur. 

ay, ſeveral of theſe ſubſtances, namely, the ſaline and \ 
thy Alkalis, as well as Regulus of Antimony, cannot 
e any union with Mercury: the reſt, to wit, Copper, 

ad, and Silver, are indeed capable of amalgamating win 
nercury; but then the union which theſe metals contracł N 

Pp 2 with | 


3 


with the Sulphur prevents it; and ev = 4 
$24; 


vnite with this metallic ſubltange,, the deg: 
which the whole mixture is expoſed waul 
the Mercury, and ſeparate it with eaſe from tho 


ſtances. lere nr 
In this diſtillation the ſame cautions muſt be obſerved x; 
in all others: that is, the veſſels muſt he flowly heated, eſpe. 
cially if a glaſs retort be pled; the fire muſt be raiſed by de. 
grees, and a much ſtronger one applied at laſt than at ff, 
This operation particularly requires a very ſtrong degree of 
fre, when there is but a ſmall quantity of Mercury left. 
Aſter the operation there remains in the xetart a compound 
of Iron and Sulphur, which may eaſily be converted into: 
crecus, by calcining it and burning away the Sulphur, 
If a Fixed Alkali be empleyed, a. Liver of Sulphur will 
be found in the retort after the diſtillatigg. 
If the Cinabar from which you extract the Mercury be 
good, you will generally obtain ſeven eighths of its weight in 
uick- ſilver, | | 


In the preſent operation it is not neceſſary to lute on the 
receiver, becauſe the water, in which the noſe of the reton 
is plunged, is ſufficient to fix the Mercurial vapours. In 
| Cale the Cinabar,- from which you intend to ſeparate the 
ercury, be mixed with à great quantity of heterogeneous, 
but 1 matters, ap 5 earths, ones, Kc. i eva] be hk 
Parated irom them py jubliming it with à proper degree 0 
The yapours of Mercury are prejudicial, and may exciie 
3 {alivation, tremors, and palfiesz they ſhould therefore be 
always ayoided by ſuch as work pn this mineral, 

The aldeſt and richeſt mine of Mercury is that of Alma- 

den in Spain. It is a Gngular property of that mine that 
though the Mercury found in it is combined with Sulphur, 
and in the farm of Cinaber, yet no additament is required 
to procure the ſeparation of theſe two; the earthy and ſtony 
matter, with which the particles of the ore are incorporated 
being itſelf an excellent abſorhens of Sulphur. _ 

In the ny works carried on at this mine the) 
make no uſe of retorts. They place lumps of the ore on al 
icon grate, which ſtands immedietely over the furnace. The 

furnaces which ſerye for this operation are cloſed at the !®P 

by a fort of dome, behind which ſtands the ſhaft of a chin 
ney that communigates with the fire-place, and gives te. 
to the ſmoke. Theſe furnaces have in their fore-ſide test 
apertures, to each of which is luted an aludel in 2 bone, 


4 
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tal poſition, communicating with a long row of other alu- 
dels placed likewiſe in an horizontal direction; which alu- 
dels ſo connected together form one Jong pipe or canal, the 
urther end whereof: opens into a chamber deſtined to receive 

— condenſe all the mercurial vapeurs. Theſe rows of alu · 
el are ſypported from end to end by a tertaſs, which runs 
from the body of the byildings wherein the! furnaces: arg! e- 
rected, to that where the ehambora.® e doll that porſorm 
the office of receive. 

This is a very ingenious contrivance 2 faves, onich 77% | 
pour, expenge, and. tfouble, that vould. be unavoidable if E 
retarts were employed - 

That part of the furnace which contains the ape of: ore, 
ſerves for the body of the retort ; che row of aludels for its 
neck; and the little chambers in which theſe canals ter i- 
nate are actual receivers. The terraſs of communication, 
which reaches from the one building to the other, is formed 
of two inclined planes, the lower edges of which, meeting 
in the middle of the terraſs, riſe from thence inſenſibly; the 
one quite to the building where che furnaces are, and the 
cher to that which forms the recipient chambers, By this 
means, when any Mercury eſcapes through the joints of the 
aludels, it naturally runs down along theſe inclined planes, 
and ſp is collected in the middle of the terraſs, where the 
inferior fades of the planes meeting together form a ſort of 
canal, out of which it is eaſily taken up. 

The celebrated M. de Julſieu having viewed the whale 
himſelf, in a journey ke made to this mine, furniſhed us 
vith this aides of the work, 


— 
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PROCESS I. 


Fo giue Mercury, by the ation of Fire, the appearance of a 
Metalline Calx. 


P. nr into ſeveral little glaſs matraſſes with long 

and narrow necks. Stop the matraſſes with a little 

Per, to prevent any dirt from falling i into them. Set one 
lin one ſand-bath, ſo that they may be ſurrounded with 

Ang 25 high as two thirds of thei length. Apply the ſtrong - 

e degree of heat that Mercury can bear without ſubliming: 

continue this heat without interruption, till all the Mercury 
turned to a red N The n laſts about three 


months, | 
o SEN 
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device treated according to th&/privels here e 


path all the appearance of a metalline calk, but it hath o 


more: for, if it be expoſed to a pretty: ſtrong degree of fire, 
it ſublimes, and is wholly reduced to running Mercury 
without the addition of any other mflammable matter; which 
proves that ring this ng calcinaGels” bd loſt none ex its 
phlopiſton. 77 „ rn non VL % 6-2 
The volatile nature of Mere oY nch permits ie not to 
bear a heat of any ſtrength without ſubliming, prevents our 
— all the effects that fire is capable of producing on 

Let there is reaſon to believe that, as this metallic ſub- 
rl reſembles the perfect metals in its weight, its ſplen- 
dour, and a brilliancy which reſiſts all the impreſſions of the 
air without alteration, it would like them be' unchange- 
| bans by the rome force of fire, if it were fired zune to 

ar it. iy Ar en 
In order to give Mercury the forms of: has vals; # 

muſt neceſſarily be expoſed for about three months together, 
to the utmoſt heat it can bear without ſubliming, as is above 
directed. Boerhaave kept it digeſting in a leſs heat for fif- 
teen years ſucceſſively, both in open and in eloſe veſſels 
without obſerving it to ſuffer the leaſt change; except that 
there was formed upon its ſurface a ſmall quantity of a black 
powder, which was reduced to ene ane * tfitura- 
tion alone. 
Mercury thus converted 4 to a red poder; 18 ben in n chy: 


miſtry and medicine by the name of Mercury precipitated 
per -ſe: a title proper enough, as it is actually reduced to 


the form of a precipitate, and that without any additament; 
but very improper on the other hand, conſidering, that in 
reality this Mercury is not a precipitate, as not having 
been ſeparated from any menſtruum in which it was dit- 
10 17 
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PROCESS. III. 


To ale: Mercury in the 7 witolic' Acid. 7 urbith Mineral 


7 UF Mercury i into a glaſs rewity and pour on it thrice its 
| 11 good Oil of Vitriol. Set the retort in 3 
ſand _— fit on a recipient; warm the bath by degrees . 


„ >, 


tl 
b 
\ 
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begin to diſſolve. Continue the fire in this degree till all the 


Mercury be diſſolved. 
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Tux Vitriolic Acid diſſolves Mercury pretty well: but 
for this purpoſe the Acid muſt be very hot, or even boil; and: 
then too it is a very long time before the diſſolution is com- 
pleted. We have directed the operation to be performed in 
2 retort; becauſe this ſolution. is uſually employed to make 


another preparation called Turbith Mineral, which requires 


that as much as poſſible of the Acid ſolvent be abſtracted by 
diſtillation. Having therefore diſſolved your Mercury in the 
Vitriolic Acid, if you will now prepare the Turbith, you 


quor into the receiver, and diſtil till nothing remains but a 
white powdery matter: then break the retort; pulverize its 
contents in a glaſs mortar, and thereon pour common water, 
which will immediately turn the white matter of a lemon- 
colour; waſh this yellow matter in five or ſix warm waters, 
and it will be what is called in medicine Turbith Mineral; 
that is, a combination of the Vitriolie Acid with Mercury, 
five or fix grains whereof is a violent purgative, and alſo an 
emetic ; qualities which it poſſeſſes in common with the Ve- 
gerable Turbith, - whoſe name it hath therefore taken. 

There riſes out of the retort, both while the Mercury is 
diſſolving, and while the folvent is abſtracting, a weak Spi- 


united with the Quick-ſilver, which at laſt appears in the 
form of a white powder: ſo that, if you do not incline to 


baſon {ct on a ſand-bath, Which will be much ſooner. done. 
It is very remarkable that, on this occaſion, the Mer cury 


© 22S SSSR. So A. —ÞAS. 


much greater heat than it is capable of bearing when not 

e with the Vitriolic Acid; which ſhews that this 
. hath the property of fixing Mercury to a certain de- 
ree, Wah a N 1 


1 


the fluid, is one of the moſt violent cotrofives, and would 
lebe an actual poiſon if taken internally. By waſhing it 
on times in warm water it is. freed from a great deal of 

Acid, and ſo conſiderably ſweetened. The proof is ** 


Cap „ PRACTICE 67 CHYMISTRY. 30 
the liquor juſt ſimmer. With this heat the Mercury will 


muſt, by continuing to heat the retort, drive over all the li- 


rit of Vitriol; becauſe a great part of the Acid remains 


lare the Acid which riſes on this occaſion, you may, inſtead 
of drawing off the liquor in a retort, evaporate it in a glaſs 


may be expoſed, without any danger of ſubliming, to a 


The white matter, that remains after the evaporation of 
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there remains after the evaporation 4 matter in form 1 


ries which are owing to the great quantity of Acid particles 


this precipitation. Mercu 


 @ glaſs peſtle. By degrees, as Jou triturate, the Mercury 


ſhank of a tobacco · pipe all the while the Mercury is falling: 


if the water uſed in waſhing the Furbich be evayoray 


Salt, that being ſer in a cellar runs into s liquor called 01 
Mercury, which is a powerful corroſive. Several author, 
further direct Spirit of Wine to be burnt on the Turbith, to 
ſweeten it ſtill more. F 

If, inſtead of waffüng the white matter that remains after 
the moiſture is drawn off, freſh Oil of Vitrivk be poured ot 
it, and then abſtracted as before; this treatment being re. 
peated two or three times, there will at laſt remain in the 
retort a matter having the appearance of an oil, which re- 
fiſts the action of the fire, and cannot be deſiccated: quali- 


thus united with rhe Mercury. This Ol of Mercury is one 

of the moſt violent corrofives. The Mercury may be ſepz. 

rated therefrom, by precipitating it with an Alkali, or a me- 

rallie ſubſtance that hath more affinity than Mercury with 

the Vitriotic Acid: Iron, for inſtance, may be employed in 

he ys ſeparated from the Vitri- 
ed 


2 Acid need only be diſti to recover the form of Quick- 


ae 
To combine Mercury with Sulphur.  Ethiops Mineral, 


IX a dram of Sulphur with three dratis of Quick 
filver, by triturating the whole in a glaſs mortar with 


will difappear, and the matter will acquire à black colour. 
Continue the triture till you cannot perceive the leaſt patti- 
cle of running Mercury. The black matter you will then 
have in the mortar is known in medicine by the name of 

Ethiops Mineral. An Athiops may alſo be made by fir 
„„ % 

In a ſhaflow unglazed earthen pan melt one part of flowers 
of Sulphur: add three parts of running Mercury, making it 
fall into the pan in the form of ſmall rain, by ſqueezing 1 
through chamoy leather. Keep ſtirring the mixture with the 


you will ſee the matter grow thick and acquire a black ow 
tour. When the whole is thoroughly mixed, fer fire to ; 
with a match, and let as much of the Sulphur burn ai} * 
will fame. 2s COLT IN b r | * 
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MERCURY and Sulphur unite together with great caſe 
cold triture alone is ſufficient to join them. By this means 
the Mercury is reduced into execeding ſmall atoms, and 
combines ſo perfectly with the Sulphur that the leaſt veſtige 
mm , 01927 

Sulphur is not the only matter which being rubbed with 
Mercury will deſtroy its form and fluidity : all fat ſubſtances 
that have' any degree of eonſiſtence, fuch as the fat of ani- 
mals, balfams, and reſins, are capable of producing: the 
ame effect. This metallic ſubſtance, being triturated for 
ſome time in a mortat with theſe matters, becomes at laſt 
inviſible, and communicates to them a black colour. When 
thus divided by the interpoſition of heterogeneous particles, 


an intimate union with theſe other matters as it doth with 
Sulphur. 1 | 23 1 
The Athiops prepared by fuſion is a more 3 ac- 
curate combination of Mercury and Sulphur than the other: 
for, the quantity of Sulphur directed to be uſed in making 
it being much greater than is abſolutely neceſſary to fix the 
Mercury, the redundant Sulphur is deſtroyed by burning, 
and none left but what is moſt intimately united with the 
Mercury; and hindered by the union it hath eontracted with 
that metallic ſubſtance from being ſo eaſily conſumed. The 
Athiops therefore, which is prepared by fuſion and burning 
the Sulphur, contains a much greater proportion of Mer 
cury than that which is made by imple triture; fo that in 
Medicine it ought to be preſcribed in different caſes, and in 
If no more Sulphur than is juſt neceſſary to kill the Mer- 
cury be added to it at firſt it will be Aiffcult to obtain a 
perfect mixture; becauſe that quantity is very ſmall : it is 
wa therefore, to employ at once the quantity above di- 
ed. | 1. 163i F451 | i 4 


Qq ae 


Chap. 7. PRACTICE 6x E HYMIST ur. 6 


it is ſaid to be Killed. But Mercury doth not contract ſuch 
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0 RIND to powder Æthiops mineral prepared by fire 


be in the compoſition of Cinabar; for which reaſon ve 


much leſs volatile than either of theſe ſubſtances. alone; 
which probably ariſes from the Vitriolic Acid contained in 


you go about it, the Cinabar always appears black at firlt : 


vw 
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To ſublime the Combination of Mercury and Sulphur into 
VVV 1 


| Put it into a cucurbit; fit thereto a head; place it in a 

ſand-bath, and begin with applying ſuch a degree of heat a; 
is requiſite to ſublime Sulphur. . A black matter will riſe, 
and adhere to the ſides of the veſſel. When nothing more 
will riſe with this degree of heat, raiſe the fire ſo as to make 
the ſand and the bottom of the cucurbit red; and then the 
remaining matter will ſublime. in the form of a browniſh 
red maſs, which is true Cinabar. 2d 


. * 5 : 


— 4 


OBSERVATIONS. 


_ ATHIioPs, Mineral requires nothing but ſublimation to 
become true Cinabar, like that found in Quick-filyer mines: 
but our Æthiops contains ftill more Sulphur than ought to 


have directed the degree of fire applied at firſt to be no great- 
er than that which is capable of ſubliming Sulphur. As 
Cinabar, though conſiſting of Mercury and Sulphur, is yet 


the Sulphur; therefore, if there be any redundant Sulphur 
in the Æthiops, which bath not contracted an intimate uni- 
on with the Mercury, it will ſublime by itſelf in this firſt de- 
gree of heat. Some mercurial particles alſo will riſe with it, 
and give it a black colour. | 


4 - . p 


Cinabar contains no more Sulphur than about a fixth or ſe- 
venth part of its weight: ſo that, inſtead of employing the 
common Æthiops to make it, it would be better to prepale 
one on purpoſe that ſhould contain much leſs Sulphur; be- 
cauſe too much Sulphur prevents the ſucceſs of the operation 
by blackening the Sublimate. Indeed in whatever manner 


but when it is well prepared, and contains no more than 1s 
due proportion of Sulphur, the blackneſs is only external. t 
This black coat therefore may be taken off; and then the 4 ; 
ternal part will appear of a fine red, and, if ſublimed à fe. 

cond time; will be very beautiful. * i 
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As artiſicial Cĩinabar hath the ſame properties with the na- 
tive, it may be decompoſed by the ſame means: ſo that, if 
you want to extract the Mercury out of it, recourſe muſt 


be had to the proceſs above delivered for working on Cina- 


bar ores. 


— 
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"PROCESS VI. 


Ts diſſolve Mercury in the Nitrous Acid. Sundry Mercurial 
Precipitates. g 


UT into a matraſs the quantity of Meroary you intend 
to diſſolve: pour on it an equal quantity of good Spirit 
of Nitre, and ſet the matraſs in a ſand- bath moderately heat- 


ed. The Mercury will diſſolve with the phenomena that 


uſually attend the diſſolutions of metals in this Acid. When 


the diſſolution is completed let the liquor cool. You will 
know that the Acid is perfecty ſaturated, if there remain at 


the bottom of the veſſel, notwithſtanding the heat, a little 
globule of Mercury that will not diſſolve. 


OBSERVATIONS. 


MercuRY diflolves in the Nitrous Acid with much more 
facility, and in much greater quantity, than in the Vitriolie; 
ſo that it is not neceſſary, on this occaſion, to make the li- 
quor boil, This ſolution when cold yields cryſtals, which 
are a Nitrous Mercurial Salt. If you deſire to have a clear 
limpid ſolution of Mercury, you muſt employ an agua for- 
tis that is not tainted with the Vitriolic or Marine Acid: 
for, the affinity of theſe” two Acids with Mercury being 
greater than that of the Nitrous Acid, they precipitate it in 


the form of a white powder, when they are mixed with the 


ſolvent. LS pe 1 80 155 
Mercury thus precipitated in a white powder, out of a ſo- 

lution thereof in the Spirit of Nitre, is uſed in Medicine. 

To obtain this precipitate, which is known by the name of 


* the White Precipitate, Sea-ſalt diſſolved in water together 


with a little Sal Ammoniac is uſed; and the precipitate is 
Vaſhed ſeveral times in pure water, without which precau- 
ton it would be corroſive, on account of the great quantity 
of the Marine Acid which it would contain. 1 


he preparation known by the name of Red Precipitate 


s alſo obtained from our ſolution of Mercury in Spirit of 
Qq 2 Nitre. 
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Nitre. It is made by abſtracting all the moiſture of the ſo. 
lution, either by diſtillation in a retort, or by evaporation in 
a glaſs baſon ſet on a ſand-bath. When it begins to grow 
dry it appears like a white ponderous maſs. Then the fire 
is made ſtrong enough to drive off almoſt all the Nitrous 
Acid, which, being now concentrated, riſes in the form ot 
red vapours. If theſe yapours be catched in à receiver, they 
condenſe into a liquor, which is à very ſtrong and yaſtl 
ſmoking Spirit of Nitre. i, 
By degrees, as the Nitrous Acid is forced up by the fire, 
the mercurial maſs loſes its white colour, and becomes firſt 
yellow, and at laſt very red. When it is become entirely of 
this laſt 'colour the operation is finiſhed, - The red mals re. 
maining is a Mercury that contains but very little Acid, in 
_ compariſon of what it did while it was white: and indeed 
the firſt white mals is ſuch a violent corroſive, that it cannot 
be uſed in Medicine; whereas, when it is become red, it 
makes an excellent eſcharotic, which thoſe who know how 
to uſe it properly apply with very great ſuccets, particularly 
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to venereal ulcers. g 

This preparation is very improperly called a Precipitate: 
for the Mercury is not ſeparated from the Spirit of Nitre by 
the interpolition of any other fubſtance, but only by evapo- 
rating the Acid. It is alſo called Arcanum Corallinum. 

It muſt be obſerved that Mercury, by its union with the 
Nitrous Acid, acquires a: certain degree of fixity : for the 
red precipitate is capable of ſuſtaining, without being vola- 
tilized, a ſtronger degree of heat than pure Mercury can; 
which, as we obſerved before, is the property of Turbih 
Mineral alſo. | | "TN 
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PROCESS VI. 
To combine Mercury with the Acid of Sea-ſalt. Corroſive 
| | PPP | 


TJ VAPORATE a ſolution of Mercury in the Nitro 

Acid till there remain only a white powder, as rt 
tioned in our obſervations on the preceding proceſs. Wit 
this powder mix as much Green Vitriol calcined to white. 
neſs, and as much decrepitated Sea- ſalt, as there Was _ 
cury in the ſolution. Triturate the whole carefully in 2 K . 
mortar. | Put this mixture into a matraſs, ſo that two 3 
thereof may remain empty, having firſt cut off the nc, f 


wo 
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half its length: or inſtead thereof you may uſe an apotheca- 
ry's phial. Set your veſſel in a ſand-bath, and put ſand 
round it as high as the contents can reach. Apply a mode- 
rate fire at firſt, and raiſe it by ſſow degrees. Vapours will 
begin to aſcend. Continue the fire in the ſame degree till they 
ceaſe. Then ſtop the mouth of the veſſel with paper, and 
increaſe the fire till the bottom of the ſand-bath be red- hot. 
With this degree of heat a Sublimate will riſe, and adhere 
to the inſide and upper part of the veſſel, in the form of 
white, ſemi-tranſparent cryſtals. Keep up the fire to the 
ſame degree till nothing more will ſublime. Then let the 
veſſel cool; break it, and take out what is ſublimed, which 
is Corroſiue Sublimate. . 


OBSERVATIONS. 


Ix this operation the mineral Acids act, and are acted 
upon, in a remarkable manner. Every one of the three is 
at firſt neutralized, or united with a different baſis; the Vi- 
triolic being combined with Iron; the Nitrous with Mercury, 
forming therewith a Nitrous Mercurial Salt; and the Marine 
with its natural Alkaline baſis. The Vitriolic and Nitrous 
Acids, which are united with metalline ſubſtances, being 
both ſtronger than the Acid of Sea - ſalt, ſtrive to expel it 
e from its baſis, in order to combine with it themſelves; but 
e the Vitriolic Acid, being the ſtrongeſt of the two, would 
take ſole poſſeſſion of this baſis excluſive of the Nitrous, 
which would continue united with the Mercurys if the Ma- 
mine Acid had not a greater affinity than the Nitrous with 
this metallic ſubſtance. This Acid therefore being expelled 
from its baſis by the Vitriolic Acid, and fo ſet at liberty, muſt 
unite with the Mercury, and ſeparate the Nitrous Acid from 
t; which now hath no reſource but to unite with the Iron 
deſerted by the Vitriolic Acid. But as all theſe changes are 
drought about by the means of a conſiderable heat, and as 
the Nitrous Acid hath not a very firm connection with the 
Iron, it is driven off by the force of the fire ; and this it is 
Vhich we ſee riſe in vapours during the operation. It alſo 
carries off with it ſome parts of the other two Acids, but in 
a very ſmall quantity. After the operation therefore there 
remains, 1. A combination of the Vitriolic Acid with the 
balis of Sea-ſalt; that is, a Glauber's Salt: 2. A ted 
martial earth, being that which was the baſis of the Virriol : 
eſe two ſubſtances are blended together, and remain at the 

tom of the veſſel becauſe of their fixity: 3. A combina- 
TON 
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tion of the Marine Acid with Mercury; both of which be. 


ing volatile, they aſcend together into the upper part of the - 


veſſel, and there form a Corroſive Sublimat 

If we reflect on this proceſs with attention, and recolleg 
diſtinctly the affinities of the different ſubſtances employed 
in it, we ſhall perceive that it is not neceſſary to make uſe of 
all thoſe matters, and that the operation would ſucceed 
though ſeveral of them were left ou. 

PFirſt, the Nitrous Acid may be omitted; ſince, as hath 
been ſhewn, it is not an ingredient in the Sublimate, but is 


diſſipated in vapours during the operation. From an accu- 


rate mixture therefore of Vitriol, Sea - ſalt, and Mercury, ; 
Corroſive Sublimate muſt be obtained: for as the Acid of 
the Vitriol will diſengage the Acid of Sea-falt, the latter 
will be at liberty to combine with the Mercury, and ſo form 


the compound we are in queſt of. 


Secondly, if we make uſe of Mercury diſſolved by the 
Nitrous Acid, we may omit the Vitriol; becauſe the Ni. 
trous Acid having a greater affinity than the Marine Acid 
itſelf with the baſis of Sea-ſalt, and the Acid of Sea-falt 
having a greater affinity than the Nitrous Acid with Mercu- 


ry, theſe two Acids will naturally make an exchange of the 


baſes with which they are united: the Nitrous will lay bold 


on the baſis of Sea-ſalt, and form a quadrangular Nitre, 


while the Marine Acid will join the Mercury, and with it 
form a Corroſive Sublimate. 


Thirdly, inſtead of Sea-falt its Acid only may be employ: 


ed; which being mixed with the ſolution of Mercury in the 
Spirit of Nitre, will, by virtue of its greater affinity with 
that metallic ſubſtance, ſeparate it from the Nitrous Acid, 
unite with it, and form a white mercurial precipitate, which 
need only be ſublimed to become the combination required: 
Fourthly, inſtead of Mercury diſſolved in the Nitrous 
Acid, Mercury diflolved by the Vitriolic Acid, or T urbith, 
may be uſed; only mixing Sea-ſalt therewith : for theſe tuo 
faline ſubſtances will mutually decompound each other, by 
virtue of the affinities of their Acids, and for the ſame fer 
ſons that Sea ſalt and the Mercurial Nitrous Salt decom- 
pound each other. The Vitriolic Acid quits the Mercuf 
with which it is combined; to unite with the baſis of the 
Sea-falt; and the Acid of this Salt being expelled by the V. 
triolic, combines with the Mercury, and conſequently forms 
our Corroſive Sublimate. In this caſe a Glauber's Salt te- 
mains after the ſubli mation. Thel 


— 
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Theſe ſeveral methods of preparing Corroſive Sublimate 
ire never uſed, becauſe each of them is attended with ſome 
inconvenience; ſuch as requiring too long triture, yielding 
a Sublimate leſs. corroſive than it ſhould be, or a ſmaller. 
quantity of it. We muſt, however, except the laſt; which 
was invented by the late Mr. Boulduc, of the Academy 
of Sciences, who found none of theſe. inconveniencies at- 
tending i il dil, t od HA, WET 
Corrofive Sublimate may alſo be made only by mixing 
Mercury with Sea - ſalt, without any additament. This may 
appear ſuſfer inn. e we conſider that, as Acids have a 
greater affinity with Alkalis than with metallic ſubſtances, 
the Acid of Sea - ſalt ought not to quit its baſis, which is Al- 
kaline, to unite with Mercury. ä 

In order to explain this phenomenon it muſt be remem- 
dered that Sea- ſalt, when expofed to the fire without addita- 
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On this occaſion we muſt alſo mention another combina- 
tion of the Marine Acid with Mercury; which is made by: 
mixing that metallic ſubſtance perfectly with Sal Ammoniac, 
by the means of triture. Mercury, like all other metals ex- 
cept Gold, poſſeſſes the property of decompounding Sal Am- 
moniac, ſeparating the volatile Alkali which ſerves it for a 
baſis, and combining, by the help of a. very gentle heat, 
with its Acid, which is well known to be the ſame with that 
of Sea-ſalt. This decompoſition of Sal Ammoniac, by the 
1 metalline ſubſtances, is a full exception to the firſt column 
N of Mr. Geoffroy's Table of Affinities, and is the baſis of 
1 new Medicines invented by the late Comte de la Ga- 


; Corroſive Sublimate is the moſt violent and the moſt active 
iy all corroſive poiſons. It is never uſed in Medicine, but 
external applications. It is a powerful eſcharotic; it de- 


* 
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ſtroys proud fleſh, and cleans old ulcers : but it muſt be uſed 


by thoſe only who know how to apply it properly, and re: 


quires an able hand to manage it. It is not commonly ay. 
plied by itſelf, but mixed in the proportion of half a dram 
to a pound of lime- water. This mixture is yellowiſh, and 
bears the name of Aqua Phagadenica. © 
Water diſſolves Corroſive Sublimate, but in a ſmall quan- 
tity. If a Fixed Alkali be mixed with this ſolution, the 
Mercury precipitates in the form of a red powder. If the 
precipitate be procured by a Volatile Alkali, it is white; if 
by Lime-water, it is yellow. This Mercurial Salt difolves 
pretty eaſily in boiling Spirit of Wine 
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PROCESS VIII. 


. Sweet Sublimate. 


FAE four parts of Cotroſive Sublimate; pulverize it 
1 in a glaſs or marble mortar; add by little and littlc 
three parts of Mercury. revivified from Cinabar; triturate the 
whole carefully, till the Mercury be perfeCtly killed, ſo that 
no globule thereof can be perceived. The matter will then 
be grey. Put this powder into an apothecary's phial, or in- 
to a matraſs, whoſe' neck is not above four or five inches 
long, leaving two thirds thereof empty. Set the veſſel in a 
fand-bath, and put ſand round it to one third of its heighth. 
Apply a moderate fire at firſt ; and afterwards raiſe it gradu- 
ally till you perceive that the mixture ſublimes. Keep it up 
to this degree till nothing more will rife, and then break the 
veſſel. Reject, as uſcleſs, a ſmall quantity of earth which 
you will find at the bottom ; ſeparate alſo what adheres to the 
neck of the veſſel, and carefully collect the matter in the 
middle, which will be white. Pulverize it; ſublime it a 
ſecond time, in the ſame manner as before; and in the ſame 
manner ſeparate the earthy matter left at the bottom of the 
veſſel, and what you find ſublimed into the neck. Pulve- 
rize, and ſublime a third time, the white matter you latt 
found in the middle. The white matter of this third ſublt- 
mation is the Sweet Sublimate, called alſo Aquila Alba. 


OBSERVATIONS. 


THe Acid of Sea-ſalt in the-Cortofive Sublimate is ver) 


far from being perfectly ſaturated with Mercury; and thence 


comes 


. 


comes the crroſixe quality gf this ſaline compound. But 
though Mercury, as, appears by this combination, is capable 
of imbibing a much greater quantity of Acid than, is neeeſ- 
perabundant quantity of Acid, yet it doth not follow from 
thence that this redundant Acid may not combine with Mer: 
cuty to the point of perfect ſaturation, fo as to loſe its corro- 
five acidity« bs 8 111 414 "$4744 aun Jr Ty / 4 ; "Ao a 1 
This is the caſe, in the operation here deſeribed. A freſh 
quantity of running Mercury is mixed with Cortoſive Sub- 
limate; and the freſh Mercury, combining with the ſuper- 
abounding Acid, deprives the Sublimate of its acrimony, 
and forms a compound which comes much nearer the nature 
of a Neutral eiiie . oli ruth SHS 
Trituration alone is not ſufficient to produce an union be- 
tween the newly added Mereury and the Acid of the Corro- 
five Sublimate: becauſe, N ſpeaking, the Acid of 
Sea- ſalt cannot diffolve Mercury without the help of a cer- 
tain degree of heat, and unleſs it be reduced into vapours. 
Thus, though the newly added Mercury becomes inviſible 
by trituration, and ſeems actually combined with the Corro- 
bre Sublimate, yet the union is not intimate. There is on- 
ly an interpoſition of parts, but no true diſſolution of th 
newly added Mercury by the ſuper-abundant. Acid: of the 
Corrolive Sublimate. For this reaſon the mixture muſt be 
ſublimed; and by this ſublimation only is the true union ef- 
ted. Nor is one fingle ſublimation ſufficient; no leſs 
than three are neceſſary to deprive the Sublimate.of the cor- 
rolve quality which renders it poiſonous. After the third 
ublimation, the Sublimate being put upon the tongue gives 
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ay more of its former activity than is requiſite to make it 
* gentle purgative, when adminiſtered, from fix to thirty 
grains for a doſe. 8 . 


It a lefs quantity of Mercury than that above directed be 
mixed with the Corroſive Sublimate, the ſuper-abundant 
Acid will not be ſufficiently ſaturated; and the leſs Mercury 
x y__ the more of its corroſive virtuę will the Sublimate 

in. | ; oa 
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1 on the contrary, a greater quantity of Mercury be add- 
; there will be more than the Acid can poſſibly diſſolve, 
x1 the ſuperfluous quantity will, remain in its natural form 
 Wick-hlyer, It is better therefore to err in the excels. 
N 5 ihe defect of the proportion of Mercury to be added; 

decaule the Corroſive Syblimate, will. take up no more than 
k feceſſary to dulcify it. e 
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no conſiderable ſenſation of actimony; nor doth. it, retain 
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Part of the Acid of the Corroſtve Sublimate is alfo gig. 
pated in vapours during the operation; and it is neceſſary to 
Allow room for theſe vapours to circulate, and a. vent to gire 
them paſſage, or elſe they will burſt the veſſels. Theſe are 
our reaſons for leaving an empty ſpace in the fubliming ve. 
ſels, and for having their necks no more than five or (x 
inches long? en en renn en i, 


2 34 


The matter which ſublimes into the neck of the veſſel i; 
always very arid; for Which reaſon it muſt be ſeparated 
from the Sweet Sublimate. There remains alſo at the bot. 
tom of the matraſs an earthy, reddiſh matter; which proba- 
bly comes from the Vitriol employed in making the Corro- 
five Sublimate. This matter muſt likewiſe be rejecled u 
uſeleſs after every ſublimation. 
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yULVERIZE ſome Sweet Sublimate, and ſublime it 
in the ſame manner as you did thrice before. Repeat 
this nine times. After theſe ſublimations it will make no 
impreſſion on the tongue. Then pour on it aromatic »pi- 
' rit of Wine, and ſet the whole in digeſtion for eight days. 
After that decant the Spirit of Wine, and dry what remains, 
which is the Panacea of Mercury, © 


oY 


OBSERVATIONS, - 


Tre great number of ſublimations, which the Sweet 
Sublimate is made to undergo, ſweeten it ſtill more, and to 

ſach a degree that it leaves no ſenſation on the tongue, not 
hath any purgative virtue. 5 
* © The Spirit of Wine in which lit is digeſted after all the ſub- 
limations, is deſigned to blunt ſtill more the ſharpneſs of an 
acid particles that may not have been ſufficiently dulcified by 
the preceding ſublimationns . 

As Mercury is the ſpecific remedy for venereal diſorders 
ſundry preparations thereof have been attempted with a wen 
to produce different effects. Sweet Sublimate is purgai1'*i 
and for that reaſon is not quite proper fer procuring a fav? 
tion, becauſe it carries off the-humours by ſtool. The Fa- 
nacea of Mercury, which, on the contrary, is not purgatibe, 
eee 
may raiſe a ſalivation when taken —_— 7 . &pCTION 
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P R 0 CESS I. 
To ſeparate Antimony from its ore by F. ufien. 
| H 2 drilled ſome ſmall "Bl of about two lines 


it in diameter, in the bottom of a crucible; put into it 
at your Antimonial Ore broken into little bits, about 
no the ſize of a hazel nut; Jute on its cover; ſet the crucible 
ple thus prepared. in the n of another crucible, and cloſe the 
. joints with lutte. 5 uc 


At the diſtagce of half a: foot Fob this compound veſſel 
place bricks all round, fo as to form a furnace z the: ſides of 
_ muſt riſe as bigh as the brim, of the. uppermoſt e cru- 
file. ; „ Maron. 

Let the bottom. of this. l e filled 1 7 aſhes, up to 
the top of the lower crucible, / and the reſt of the furnace with 
lighted coals. + Blow the fire, if it be neceſſary, with bellows, 
till the upper crucible become red. Keep it up in this de- 
bree for about a quarter of an hour. Then take your veſſels 
out of the furnace, and you. will find, the Antimony collect - 
ed in the bottom of the lower 4 0 58 e aun e 
the . of the aer e „ 7 
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Tan ore of Antimony' is oue of the moſt fuſible: it always 
tontains a great deal of Sulphur, and cannot ſuſtain a fire of 
any force without being diſſipated i into vapours. It requires no 
additament to flux it: for it is not neceſſary, on this occaſion, 

| " "We 2 | OP that 
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that the earthy and ſtony matters mixed therewith be dong 
ed; which, as ſoon as it 1 fluid, is Ane by i 
weight to the lower part of the crucible. Thus it is — 
ed from all betetegeneous mattersz which are left in the up 
per crucible, while it paſſes through the holes 3 in its douon, 
and forms à Maſs in the lower. 

The precaution of cloſing all the apertures of both cruci- 
bles.is neceſſary, on account of Vof this mineral: 
and that the Antimony, when once melted may not conti. 
nue expoſed to a great heat, it js made to run down into 2 
veſſel ſurrounded with aſhes 415 and by that means ver 
little affected with heat; aſhes being one 5 thoſe ſolid med: 
ums that auſmit leaſt of * 8 * 
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PROCESS H 
0 Die common Regulus of Antimony. 


Ress erude Antimony to dowadbr- Mi it with 
three fourths bf its welght: of White Tartat, and half 
its weight of 'refined Salt-petrez" both pulvefized. Into 4 
large crucible made red · hot in the fire, throw: a ſpoonful of 
your mixture, and cover it. There will be 4 very conſider· 
able detonation. When it is over, throw in à ſecond ſpoon- 
ful of your mixture, and cover the crucible "ag before: this 
will produce a ſecond detonation.” . on thus, til you have 
throw in all your mixture. 1 2 98 

When the whole has thus Se ne the fire ſo 
as to bring 'the matter into fuſion; that being done, take the 
crucible our of the furnace, and immediately pour its con- 
tents into an iron cone heated and greaſed with tallow. 
Strike the floor and the cone ſome gentle blows with a ham- 
mer, to make the Reg ulus ptecipitate: and when the matter 
is fixed atid cold, inyert the cone and turn it out. Tou vill 
ſe it conſiſt of two diſtin& ſubſtances; the uppermoſt of 
which is a ſaline ſcoria, and the undermoſt the reguline part- 
Strike this maſs a blow with a hammer, in the place where 
theſe ſubſtances join, and you will by this means ſeparate the 
ſcoria from the 1 ulus; the latter of which will have the 
form of a NAT Bo cone, on Vue baſe you * obſerve the 
ff ignature of a N ſtar. 
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Au rinonvzi though ſeparated by à former fufioh from 


ſtill conſidered as an ore, on account of the great quantity of 
Sulphur it contains, which mmitreraliaes the metalline part vi 
Regulus. Thereforeh if you deſire x have this Regulus part: 


it. This may be done ſeveral ways. FTbe method above 
propoſed is one of the readieſt and eaſeſt, though not altoge- 
ther free from inconveniencies, as we mall ſhnew. 1 ng 
he Salt petre in the miture detonates by means ef the 
Sulphur of the Amimony, which it conſumes, and fr m 
which it ſeparates the reguline part: but leſt it ſhould lalſs 
conſume ſome of the phlogiſton whieh gives the Regulus its 
metalline form, Tartar is added; becauſe it contains a great 
deal of inflamimable matter, and fo is capable of furniſhing 


to the metallic earth of the Antimony, the phlogiſton that 
may be confunied'by\the;Nitre; (ound on 
If we conſider what paſſes in this operation we ſhall ſoon 
be convinced that a great deal muſt be loſt int, and Ras 
do not thereby obtain: near the whole of: the Regulus that the 
. Antimony is capable of yielding: for, 1. the Regulus of 
Antimony being a volatile ſubſtanee, much of it muſtꝭ be 

difhpated during che detonation; and fo much the more a8 
the detonation is frequently repeated, and oontinued for a 


preſenting cold: bodies to the ſmoke trat rifes in the opera» 
tion, and which may be reduced to 4 Regulus by the ad- 
2 a ptilogiſton, ſufficiently prove what is here ad- 
vanctd .d ⁴ e Sp <rochg 


e ee 119% n ig e nn ao unit 
2. All the Sulphur of the Antimonp is not conſumed by 
the Nitre on this-occafion and moreover, the Acid- df that 
part thereof which is burnt, uniting with ſome of the Alkali 
produced by the deflagration of the Nitre and Tarthr, forms 
2 Vitriolated Tartar, which meeting with a ſufficient quanti+ 
/ of phlogiſton in the mixture produces new Sulphur. Now 
this Sulphur, whether not conſumed; or re- produced, an the 


1 


ver 


operation, combining with the Alkali forms a Liver of Sul» 
bur; and that-difſolves part of the Regulus, which: by this 
means remains confounded with the ſcoria. The proof of 
this 1 that, if the ſcoria be mixed with filings of iron, and 
ſecond time, you will find at the bottom of the Ade 

28 — ible 


fuſed a 
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the earthy and ſtony parts of its ore; muſt? neventhotels he 


ou muſt ſeparate it from the Sulphur that is combined wich 


enough for the detgnation of the Nitre, orcrather for reſtoring 


conſiderable time. The flowers that may be collected by 
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that the earthy and ſtony matters mixed therewith be brought 
to fnfion;” It is fu Y Antimoniat part b Cw 
ed; which, as ſoon as it becomes fluid, 18 carried by i 
weight to the lower part of the crucible. Thus it is "Ap 
ed from all hetefogeneous*matters; which are left in the up- 
per crucible, while it paſſes throu ugh the ! in its douon, 
and forms à maſs in the lower. 

The precaution of cloſing all che apertures of both cruc; 
bles-is neceſſary, on account of of this mineral: 
and that the Antimony, when once melted, may not conti. 
nue expoſed to a great heat, it js made to run down into 2 
veſſel ſurrounded with aſhes only, and by that means very 
little affected with heat; aſhes bein ing one 8 thoſe ſolid medi. 
ums het tranſmit leaſt of «Sh 
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P ROC ESS HI. 
Vie common Regulus of Antimonys . 


Rege crude Antimony to bowders”: Mir it with 
three fourths of its weight of white Tartar, and half 
itg weight of refined Salt petre, both pulverized.” Into 
large crucible made'red-hot in the fire, throw a ſpoonful of 
your mixture, and cover it. pere will be a. very conlider- 
able detonation. When it is over, throw in à Tecond ſpoon- 
ful of your mixture, and cover the erucible "as beſore: this 
will produce à ſecond detonation. Uo: on thus, till _ have 
thrown in all your mixture. en 

When the whole has thus ee ne the fire Þ 
as to bring the matter into fuſion; that being done, take the 
crucible out of the furnace, and immediately pour its con- 
tents into an iron cone heated and greaſed with tallow. 
Strike the floor and the cone ſome gentle blows with a bam- 
mer, to make the Regulus precipitare : and when the matter 
18 fixed and cold, invert the cone and turn it out. You will 
ſeit" conſiſt of two diſtinct ſubſtances; the uppermoſt of 
which is a ſaline ſcoria, and the undermoſt the reguline part 
Strike this maſs a blow with a hammer, in the place where 
theſe ſubſtancesJoin, and you will by this means ſeparate the 
ſcoria from the 1 the latter of which will have the 
form of a metallic cone, on "oe baſe vou 9 obſerve the 
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"aw rene thoug h ſeparated by a former fuſion from 3 
he earthy and? ſtomy " of nts ore, muſt; neventheteſs bs 
fill conſidered as an ore, on account of the great quantity ol 
Sulphur it contains, which miheralizes the metalline parti jor 
Regulus. Therefore, if you defire tohave this Regulus partes 
you muſt ſeparate it from the Sulphur that as combined with 
it. This may be done feveral ways! The method abovs 
propoſed is one of the 'readieſt. and! eafieft, though not altog 
ther free from inconveniencies, as we ſmall ſnew. ! ad 7 

The Salt: petre in the mixture detonates by merit ef the 
Sulphur of the Antimony, which it confines” and rm 
which it ſeparates the reguline part: but leſt it ſnould lalſs 
| conſume ſome of the phlogiſton which gives the Regulus its 
metalline form, > 3 artar is added; becauſe it contains a great 
deal of inflamimable matter, and ſo is capable of furniſhing 
enough for the detgnation of the -Nitre,-orcrather for reſtorin 
to the metallic earth of the Antimony, * kauen den that 
may be conſumed by the Nitre 25 

If we conſider what paſſes in this operation we ſhall foon 
be convinced that a great deal muſt be loſt init, and thi 
do not thereby obtain: near the whole of the Regulus that t 
. Antimony is capable af yielding: lor, A. the Regulus: of 
- Antimony being a volatile ſubſtanee, much of it muſt be 
fl diſipated during the detonation ; and fo much the more as 
the detonation is frequently repeated, and continued for a 
conſiderable time. The flowers that may be collected 'by 


preſenting cald bodies to the ſmoke that riſes in the opera 
he tion, and which may be reduced to u Regulus by the * 
n- 8 a r N pn Ken _ $57 hese/ad- 
w. yance $a 41 10 
m- 2. All the Sulpbur of the Antimony: is net rann he 
ter the Nitre on 'this-occafion ; and moreover, the Acid af that 
fill part thereof Which is burnt, uniting with ſome of the Alkali 
of produced by the deflagration of the Nitre and Tarthr, forms 
rt. 2 Vitriolated Tartar, which meeting with a ſufficient quanti+ 
ere i of phlogiſton-in the mixture produces new Sulphur. Now 
the this Sulphur, whether not conſumed, or re- produced, an the 
the operation, combining with the Alkali forms a Liver of Sul 
the hut; and that difſolves part af the Regulus, which: by this 
| means remains confounded with the ſcoria. The proof of 

_ is, that, if theAcoria be mixed with-filings-of iron, and 
75 ated a feeond time, you will ad at the _ of the cru- 


cible 
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we pulverize it, 
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what we advanced concerning the production of Liver of 


5 As Regulus of Antimony ; is of no great value, the lok 
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| egulus of Antimony precipitated by Metals. 
4001 eite ien e n | 
Vr one part of ſmall iron nails into a (crucible, and ſet 
it amidſt burning coals, in a melting furnace. When 
the iron is thoroughly red-hot, and begins to grow white, 
add thereto little by little, and at ſeveral times, two parts of 
crude Antimony in powder. The Antimony will immedi- 
ately flow and unite with the Iron. When the Antimony is 
entirely melted, add thereto, at ſeveral times, the fourth of 
its weight of pulverized Nitre: a detonation will enſue, and 
the whole mixture will be in fuſion. 7 © 
Aſter you have kept the matter in this condition for ſome. 
minutes, pour it into an iron cone, firſt heated and tallow- 
ed. Strike the ſides of the cone with a hammer, that thc 
Regulus may fall to the bottom; and, when all is cold, ſe- 
parate it from the ſcoria by a blow with a hammer. Melt 
this firſt Regulus again in another crucible, adding a fourti 
part of its weight of crude Antimony. Keep the crucible 
cloſe ſhut, and give no more heat than is neceſſary to melt 
the matter. When it is in perfect fuſion, add to it at ſeve- 
ral times, as you did before, the fixth part of its weight 
pulverized Nitre; and, in half a quarter of an hour after this, 
our the whole into a cone as you did the firſt time. 
Laſtly, melt your Regulus over agaiff a third, or even 3 


fourth time, always adding a little Nitre, which will wm 
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lus into an iron cone, you will find it very beautiful, "and 


the ſtar well formed: it will be covered with a ſemi- tranſp 4 

rent, lemon-coloured ſcoria. This ſcoria is extremely acrid 
- CCC A PR EAGLE Bt e e enen 

and cauſtic. | | | n 
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Taovcn Regulus of Antimony unites very readily with 
Sulphur, and is always found combined therewith in the 
earth, we muſt not thence conclude'thar'it hath a greater af- 
finity than other ſubſtances with that mineral: on the con- 
trary, all the metals, except Gold, have a greater affinity 
than this Semi-metal with Sulphur. ' Hence it follows, that 
all the metals, except Gold, are capable of decompoſing 
Antimony, and ſeparating the ſulphureous part from the me- 
talline ; ſo that, inſtead of emplo ring Tron, as in our pro- 
cels, Copper, Lead, Tin, or Silver, may be ufed, and a 
Regulus obtained by means thereof. 1 


bath the greateſt affinity with Sulphur, it is on this occaſion 
preferred to the reſt. And from hence two advantages ariſe : 
F the firſt is, that the operation is performed ſooner and with 
; greater eaſe; the ſecond, that the Regulus is purer, and 


, contains leſs of the precipitating metal. For it is, a general 
F rule, that, when one metallic ſubſtance is employed to pre- 
f cipitate another, the precipitared ſubſtance is always a little 
1 adulterated by the admixture of ſome particles of the preci- 
of pitant. Now, the greater affinity the precipitant hath with 
10 the matter united to that which is to be precipitated, the leſs 
doth the precipitate retain of the precipitant. 
In this proceſs the Iron melts very eaſily by means of the 
- union it contracts with the Sulphur z which, as we obſerved 
a defore, hath the property of rendering this metal very fuſi- 
ſe. ble, though of itſelf the moſt refractory of all. 
lelt The ſcoria found on the Regulus of the firſt fuſion is a 
6” combination of Iron with the ſulphureous part of the Anti- 
Me mony. This ſcoria is extremely hard, and not to be ſepa- 
a ted from the Regulus without ſome trouble. The Nitrg 
G64 - added, being alkalizated and united therewith, renders it a 
5 [tle lofter, and gives it the property of relenting in the, 
his ar. Any Alkaline Salt may be ſubſtituted for the Nitre. 
The Nitre that is alkalizated in the operation, or the Al- 

ay « | that is added, procures moreover” another advantage; 
195 anely, that, by uniting with part of the Sulphur of the 


"nony, it produces a Liver of Sulphur, which diſſolves 


** 


$ 


Chap. l. PRACTICE ox CHYMISTRY. 316 
ae 0 before. If after all theſe fuſions you pour the Regu- 2 


But as Iron is, of all the metallic ſubſtances, that which 
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the Iron, retains it, and hinders that which is not yet tom. 


ulus ag it otherwiſe, would lo. 4 
+ : Laſtly, the addition of Nitre, or an Alkali, contributes 
greatly to promote the fuſion, to render it more perfect, and 
to procure a more complete precipitation of the 3 

The ſecond fuſion which the Regulus is made to undergo 
is intended to purify; it. from an mixture of Iron. When 
the freſh Antimony added on that occafton comes to melt 
with the Regulus, the Sulphur contained in the Antimony 


Joins with the ferruginous parts in the Regulus; and the 


Iron becoming lighter by this union is thrown up to the ſur. 
face of the matter. There it forms a. ſort of ſcoria, with 
which a good deal of Antimony is mixed; the Regulus not 
being wholly precipitated, becauſe there is not Iron enough 
in the mixture for that purpoſe. The Salt - petre added here 
produces the ſame effect as in the firſt fuſion, 
But if, on one hand, the Regulus precipitated in the firſt 
fuſion be purified, by this additton, of freſh Antimony, from 
moſt of the Iron with which it was alloyed; on the other 
hand, this fame Regulus cannot be kept from re- uniting 
with ſome ſulphureous parts. 1 268 


- 
5 


In order therefore to ſeparate it entirely from theſe, it muſt 


* 


be melted over again once or twice more, and a little Nitre 
added each time, to conſume them by deflagration. But 


this cannot be done without conſuming alſo ſome of the ve- 


ry phlogiſton which gives the Regulus its metalline form: 
whence it comes to paſs that part of the Regulus is convert- 
ed to a calx, which, by means of the alkalizated Nitre, 18 
turned into glaſs; and it is this glaſs which mixing with the 
ſcoria gives it the yellow colour obſerved. therein. This yel- 
low colour may alfo be in part produced by ſome ferruginous 
particles, of which a ſmall quantity always remains com- 
bined with the Regulus, notwithſtanding its former depura- 
tion by Antimon yy 


5 It is of no uſe to repeat the fuſions of the Regulus often · 
er than is above propoſed, or to add freſh Nitre with a view 
to conſume the Sulphur it may ſtill contain: for after the 
ſecond fuſion it contains none at all, and retains only the 
phlogiſton neceſſary to give it the metalline form. 80 that, 
by proſecuting the matter further, you would only caleine 
and deſtroy the Regulus to no manner of purpoſe. 

From wha hath been ſaid it is plain that, even by th 
proceſs, we do not obtain all the Regulus which our Ant, 


mony is capable of yielding ; ſeeing part of it is , 
1 1 
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by the fuſlons it muſt neceffarity undergo with Nitre, in or- 
der to its purification. We ſhall give a proceſs for obtaining 
from Antimony the greateſt quantity of Regulus it can 
poſſibly be made to yield, after we have treated of its Cal- 
cination, which is in ſome ſort the firſt ſtep of that proceſs. 


vo; 


* 


be Cakination of Autimony. 


1 an unglazed earthen veſſel, wider at top than at 
bottom; put into it two or three ounces of crude An- 
timony fmely pulverized. | Set this veffel over a weak char- 
coal fire, and increaſe the heat till you fee the Antimony be- 
gin to ſmoke a hittle. Continue the fire in this degree, and 
keep inceſſantly ſtirring the Antimony with the ſhank of a 


th it. Sn 
* — 


Wa 2 


tobacco · pipe all the while it is upon the frre. . 
The powder of Antimony, which, before calcination, 
was of a brilliant colour inclining to black, will become 


dull, and look Hke an earth. When it comes to have this 


appearance raiſe your fire tilt the veffel be red-hot, and keep 
it up in this degree till the matter ceaſe entirely to fmoke. 


aBSERVATIONS. 


ANTIMONY, as hath been already ſaid, is a fort of ore 
— of a metalline or reguline part mynerahzed by 
aprt WG? r N 
The deſign of this calcination is, by the action of fire, to 
diſipate the ſulphureous part, which is the molt volatile, in 
order to ſeparate it from the metalline part. It is evidently 
a real torrefaction; but the operation is very difficult, and 
requires a deal of attention; for Antimony very eaſily 
melts, while at the fame time it is neceſſary to our ſucceſs 
that it do not melt; becauſe when the matter is in fuſion the 
Sulphur requires a much greater degree of heat to carry it 
off. Now, as Regulus of Antimony itſelf is very volatile, 
a good deal of it would be diſſipated along with the Sulphur, 
if it were expoſed to the degree of heat neceſſary to carry off 
the Sulphur when the maſs is melted. ; 

Therefore if it happen that the Antimony begin to melt 
during the calcination, which is eaſil perceived by its run - 
mung into clots, it muſt be taken off the fire, and the clotted 
. 81 | parts. 


\ 


po 3 
. 


— — K = 1 * — — 
— 5 — — — 
3 - Ez; a I 2 2 — 2 
2 — wet 
8 * 91 he 
ma D 1 8 3 
- +» Sr +. —— R 


” 2 — 2 — 8 SES 3 > 
_ Rd - - — — 2 2 1 . -- ” — — * 
* ” an EE gn —ů — 1 2 4 — I 
A — 
= ot — 


— — 


—— — 


— 


— 


. R 1 0 
322 FELEMENTS or, THE: Sea.; 


parts be again pulyerized ; after which the calcination is to 
de proſecuted with a leſs degree of heat. 

When the Antimony has loſt all its brightneſs, and is he. 
come like an earth, it 1s time to augment the degree of heat, 
in order to complete the calcination; becauſe the laſt por. 
tions of the Sulphur are the moſt difficult to raiſe. Moreover, 
the inconveniences juſt mentioned are not now to be appre. 
hended: for, as the great fuſibility of the reguline part is 
owing to the Sulphur, what remains, after you have diſl- 
pated the greateſt part of the Sulphur, is much leſs fuſible; 
and, as the redundant Sulphur of the Antimony cannot be 
driven off, without diſſipating at the ſame time a good deal 
of the phlogiſton neceſſary. to metallize its Regulus, the 
matter that remains comes much nearer to the nature of a 
calx, than to that of a metalline ſubſtance ;. and conſequent. 
ly partakes of the nature of all metallic calces, which is to 
be very fixed. 1111. TE. 
Antimony may alſo be calcined by mixing with that mi- 
neral an equal quantity of charcoal-duſt. As charcoal is 
incapable of fuſion, it prevents the Antimony from clotting, 
as well as from loſing fo much of its metallizing phlogiſton 
as it otherwiſe would : and hence it comes to paſs that the 
calx of Antimony, prepared in this manner, comes nearer 
to the nature of a Regulus, than that which is prepared 
without addition. NE SEN 

If you happen to raiſe the fire too much, in this calcina- 

tion with charcoal-duſt, the calx will be partly reduced to 2 
Regulus, by means of the phlogiſton which the charcoal 
furniſhes; and then the Regulus will be diſſipated. in va- 
pours, eſpecially as this calx, which comes very near the na- 
ture of a Regulus, is not ſo fixed as that prepared without 
addition. For this reaſon it always continues to ſmoke, even 
when it contains no ſuperfluous Sulphur : and therefore you 
muſt not wait till it ceaſe to ſmoke before you put an end to 
your calcination ; for you will loſe a great deal of it in Ja 
pours. It is time to ſtop when the vapours that rite from 
is while it is moderately red, do not ſmell of burning Sul- 
Phur. 0 | 
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Calx of Antimony reduced to a Regulus. dhe 


IX the calx of Antimony, which you intend to reduce, 
M with an equal quantity of black ſoap. This mixture 
will make a thin paſte. Put it little by little into a crucible, 
previouſly made red-hot amidſt live coals. Thus let the ſoa 
burn till it ceaſe ro emit any oily ſmoke. Then cover the. 
crucible; make the fire ſtrong enough to melt the matter, 
| and you will hear it efferveſce and boil. When this noiſe 18 
over let the crucible cool, and then break it: you will find 
in it a beautiful ſcoriaz marked with circles of ſeveral co- 
lours; and under that a button of Regulus, which is not 
yet quite pure, and muſt be purified in the following man- 
ner. _ 

Pound this Regulus, and mix it with half its weight of 
an antimonial calx as perfectly deſulphurated as poſlible, 
Put it into a crucible, and cover it: melt the whole, ſo that 
the ſurface of the melted matter may be ſmooth and uniform. 
Let the crucible cool, and then break it: you will find in it 
2 beautiful button of very pure Regulus, covered with a 
ſcoria having the appearance of an opaque glaſs, or a kind 
of greyiſh enamel, moulded on the finely radiated ſurface of 
the Regulus, „ 1 2 


5 
1 


OBSERVATIONS. 


Or all the metalline calces that of Antimony is moſt eaſily 
reduced, Any matrer that contains the phlogiſton, even 
charcoal-duſt alone, is ſufficient to procure it the form of a 
Regulus, without the addition of any thing to facilitate its 
fulion; becauſe this calx, which is not of itſelf altogether 
retraitory, becomes ſtill more fuſible as it combines with the 
pblogiſton, and approaches to the reguline ſtate. | 

Though all inflammable matters are capable of procuring 
the reduction of the calx of Antimony, yet there are ſome 
"ith which the operation ſucceeds better, and produces a 
dreater quantity of Regulus, than it does with others. Fat- 
iy matters, joined with Alkalis, are thoſe which anſwer beſt 
in this reduction, as they do in moſt others. The black 

ur, for inſtance, is very proper for this purpoſe : but Mr. 

cofiroy, who made many 1 on IAntimony, found 
5 8 2 . by 
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by repeated trials that black ſoap is ſtill fitter for it, and tha 
a greater quantity of Regulus was obtained by its means, 
than by any other reducing flux whatever. The proceſs here 
given is taken from one of the Memoirs on this ſubjeg, 
which he laid before the Academy of Sciences. 
Black ſoap is made of the lye of a Fixed Alkali, ſuch 1; 
pot-aſh for inſtance, with quick-lime, incorporated by boil- 
ing with oil of lint-ſeed, rape-ſeed, or hemp-ſeed, and 
ſometimes alſo with animal fat. The oily matters, contain- 
ed in this reducing flux, are firſt burnt and charred to a coal 
in the cracible. As ſoon as they are brought to this ſtate, 
the crucible is covered, and the fire, is increaſed, till the 
matters melt. At that inſtant the reduction begins to 
take place; and the bubbling noiſe obſerved is an effed 
thereof. . Yn 1 | 

The Regulus obtained by this firſt fuſion is not yet very 
pure, being adulterated with the mixture of ſome unmetallic 
earth that was contained in the Antimony, and with a por. 
tion of the calcarious earth of the ſoap. 

Mr. Geoffroy found that his Regulus was contaminated 
with this ſubſtance, by putting it into water: for on that oc- 
caſion he obſerved a very briſk ebullition about the reguline 

buttons, which ſometimes laſted above four and twenty 
hours; and on examining them with a glaſs, he diſcovered 
ſome little holes, imperceptible to the naked eye, through 
which the water entered, to unite with the lime retained in 
the internal parts of the Regulus, which having been te- 
calcined in the operation required to be flaked. 

This Regulus may be purified by ſimple fuſion, without 
any additament, becauſe the particles of lime, being lighter 
than thoſe of the Regulus, will be thrown up to the ſurtace, 
on which they will form a ſort of ſcoria. But Mr. Geoticroy 
took notice that, in rhis caſe, the ſurface of the Regulus 1 
never very neat; that it is always ſullied with a very adhe- 
five ſcoria, and that no ſtar is formed upon it. Beſides, the 
Regulus mult be kept a long while in very thin fuſion, that 
the heterogeneous matters, which hinder the perfect re· uni- 
on of its parts, may have time to riſe to the ſurface by thei! 
lightneſs. But the longer the Regulus is kept in fuſion, the 
more of it evaporates, becauſe of its volatility. He was 
therefore obliged to have recourſe to other means. 

© We have in the proceſs deſcribed the method which ſuc- 

| ceeded beſt with Mr. Geoffroy. It conſiſts in melting the 

Regulus over again, with the addition of a little freſh calr 

of Antimony thoroughly freed from its Sulphur. * 2 
Gy 
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being in its nature caſily vitriſiable, and combining with the 
earthy parts that deprave the Regulus, and which cannot be 
yitriſied without addition, ſcor ihes theſe matters, and with 
them forms the opaque glaſs, or kind of enamel which is 
found over the Regulus purified in this manner. 5 


* 


was contiguous to the ſcoria, is a mark of its purity, and a 
proof that the operation was well performed. This ſtar is 


mony, which have the property of running naturally into 
us and the ſcoria that covers it, leaves the parts of the Re- 


poſition appears not only on the upper ſurface of the Regu- 


Jus, but, if you break the button, you ſind the ſame in its 


J internal parts. There are ſome round pyrites whoſe inſides 
0 have nearly the ſame appearance, and ſeem to conſiſt of rays 
iſſuing from a common center. ' „ 5 Ro 

The quantity of Regulus obtained by Mr. Geoffroy's pro- 


whereas this gives from eight to ten ounces. 
When Antimony 1s calcined with cbarcoal-duſt, what re- 


ly ſpeaking, a calx of Antimony; but a fort of Regulus 
quite formed, and differing from the common Regulus only 
in that its parts are difunited, and not collected into a maſs. 


flammable matter fit to procure its reduction. Indeed leſs 


added: but nevertheleſs this experiment ſtill proves what I 
advanced; ſeeing Regulus of Antimony cannot be melted 
without loſing more or leſs thereof, either becauſe ſome of it 
is diſipated in vapours, or becauſe part of it loſes its phlogi- 
on in the fufion, and ſo is converted into a calx. 
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Antimony calcined with WNitre. Liver of Antimony. Cro- 
cus Metallorum. 5 


* —_ COLE” — 


— re and Antimony: put the mixture into an iron 
tar, and cover it with a tile, which however muſt nct 
ſhut 


The ſtar on that part. of the Regulus of Antimony, which | 


nothing but a particular diſpoſition of the parts of the Anti- 
facets and needles. The perfect fuſion, both of the Regu-. 


gulus at liberty to range thegafelves in this order. This dif- 


ceſs is more than double of what is procured in the common. 
way, which yields but about four ounces in the pound; 


mains after the diſſipation of all the Sulphur is not, proper- 


For if this pretended calx of Antimony be melted, it direct- 
ly coaleſces into a Regulus, without the addition of any in- 


Regulus is obtained by this means than when a reductive is 


ULVERIZE and mix perfeQtly together equal parts of | 
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a detonation, Continue doing this till you have uſed al 


- 


ſhut it quite cloſe. With a live coal ſet fire to the matter in 
the mortar, and immediately withdraw it. The mixtyre 
will flame, with great detonation ; which being over, and 
the mortar cooled, invert it, and ſtrike its bottom to make 
all the matter fall out. Then, by a blow with a hamne 
ſeparate the ſcoria from the ſhining part, Which is the Liver 
of Antimony. 5 Rn ME +6 


OBSERVATIONS. 


In this operation the Nitre takes fire and detonates with 
the Sulphur of the Antimony; and nothing remains but the 
metallic earth of the mineral, which, meeting with no ſub. 
ſtance to reſtore its phlogiſton, cannot take the form of 2 
Regulus; but, being combined with a large quantity of fuſed 
ſaline matters, begins itſelf to flow, and forms a ſort of vi- 
trification; which, however, is not a complete one, becauſe 
the matters do not continue long enough in fuſion, but cool 
too ſoon. This preparation of Antimony is a violent Eme- 


tic. It is uſed to make Emetic Wine and Tartar Emetic: it 


is alſo given in ſubſtance to horſes. h F 
The ſaline matters found after the operation in the form 
of a ſcoria, or perhaps confounded with the Liver of Anti- 
mony, are combinations of Fixed Nitre, partly with the 
Acid of the burnt Sulphur, forming a Neutral Salt of the 
fame kind as Vitriolated Tartar, and partly with ſome un- 


| burnt Sulphur, forming a ſort of Liver of Sulphur that con- 


tains a little Regulus. It is uſual to pulverize this Liver of 
Antimony and waſh it with water, in order to diſſolve and 
carry off all the Salts. When thus pulverized and waſhed 
it is called Crocus Metallorum. If Liver of Antimony be 
melted with any inflammable matter, it will be reduced to a 
Tre z becauſe it is nothing but a metalline calx half vi- 


trified. 


— 
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PROCESS VI. 


Another Calcination of Antimony with Nitre. Diaphoretic 


Antimony. Materia Perlata. Clyſſus Antimon). 


MI one part of Antimony with three parts of Nitre; 


project this mixture by {poonfuls into a crucible kepe 
red-hot in a furnace. Each projection will be attended wit 


you 
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_ after which throw your matter into a pan full of hot 
water. Let it lie ſteeping in water kept hot for a whole day. 
Then pour off the liquor: waſh the white powder you find 
at bottom in warm water; and repeat the ablutions till the 
powder become inſipid. Dry it, and you have Diaphoretic 


OBSERVATIONS. 


AR 

Tuis operation differs from the preceding /one, in reſpect 
ef the quantity of Nitre deflagrated with the Antimony. In 
the former we added one part only of Nitre to one part of 
Antimon y; but in this three parts of Nitre are put to one 
of the mineral; and the calx reſulting from this mixture is 


[ 


of courſe very different from the other. 41 
In the firſt place, Liver of Antimony hath a reddiſh. co- 
Jour ; whereas Diaphoretic Antimony is very white. Se- 
condly, Liver of Antimony is in a manner half vitrified; 
Diaphoretic Antimony is, on the contrary, in the form of a 
powder, the parts of which have no connection together. 
Tbe reaſon of theſe. differences will eaſily appear, if we 
conſider, that, Liver of Antimony being the reſult of calci- 
nation with one part of the Nitre only, which is not ſufficient 
toconſume all the Sulphur of the mineral, what remains after 
the detonation is not entirely deprived. of its phlogiſton ; 
from whence ariſe -the, colour it retains and the eaſe with 
which it flows in the fire: but that, when Auer parth, of 


Nitre are added inſtead: of one, this quantity is not only ſuf- 
ficient to conſume all the Sulphur and the phlogiſton of the 
Antimony, but even more than enough; ſeeing that, after 
the operation, ſome Nitre is ſtill found undecompoſed. . . 

The calx of Antimony, prepared by calcining it with 
three parts of Nitre, is therefore deprived. of all its phlogi- 
lon. This is the cauſe of its whiteneſs, and the reaſon why 
it is not half vitrified by the operation, as Liver of Antimo- 
Ny is: for we know that the more a metallic calx is deprived 


This calx of Antimony bears the name of Diaphoretic Anti- 
ory, or Diaphoretic Mineral ; becauſe, being neither eme- 
ne nor purgative, it is thought to have the virtue of promot- 
Ü es  d ok 
Antimony may be calcined with various proportions of 
tre, between that uſed to make Liver of Antimony, and 


from 


mixture: then raiſe the fire, and keep it up for two 


of its phlogiſton, the leſs fuſible and the leſs vitrifiable it is. 


is with which Diaphoretie Antimony is prepared; and 
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ſrom theſe calcinations will reſult calces poſſeſſ 
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timony. | | 
Ĩꝗ is not neceſſary that Antimony in ſubſtance be employ. 
ed to make the Diaphoretic Mineral: yon may, if you pleaſe, 
make uſe of its Regulus. But as the Regulus contains no 
Sulphur, nor any more phlogiſton than is requiſite to fecure 
its metalline form, it is needlefs to put three parts of Ni- 
tre to one of Regulus; an equal quantity thereof being fuf- 
ficient. e SIO „ | 

The matter is projected by ſpoenfuls, to the end that, by 
gradual and repeated detonations, the Antimony may be more 
perfectly calcined : it is alfo with a view to deftroy entirely 
the ſmall remainder of phlogiſton, which may have eſcaped 
the action of the Nitre, that the matter is kept red-hot in 


— — — 


the crucible for two hours. ; 

The whole is afterwards thrown into hot water, and leſt 
ſteeping therein for ſeveral hours, with deſign to give the 
water time to diſſolve all the ſaline matters that are mixed 
with the Diaphoretic Calx. When crude Antimony is uſed 
m making this preparation, theſe faline matters are, 1. an Al- 
kalizated Nitre; 2. a Neutral Salt formed by the union of 
the Acid of Sulphur with part of that Alkali, as in the pre- 
paration of Liver of Antimony ; 3. a portion of undecom- 
poſed Nitre. i ee PA 9 

The water in which the Diaphoretic is waſhed takes up 
moreover a portion of the calx of Antimony, which is ex- 
ceeding finely attenuated, and continues united with the fix- 
ed Nitre, and ſuſpended therewith in the liquor. This mat- 
ter is to be ſeparated from the Fixed Nitre, by mixing the 
water wherein it is diſſolved with an Acid, which a 
with the Alkali, and precipitates this matter in the form 0 
a white powder, to which the name of Materia Perlata hath 
been given. Becauſe it is precipitated in the ſame manner 
as the Golden Sulphur of Antimony, and, like that, . 
found in the water with which the faline matters are walhe 
out, after the detonation of Nitre with Antimon]; _ | 
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This matter is a true Calx of Antimony, and differs from 


Diaphoretic Antimony in nothing but its being ſtill more 
perfectly caleined. It is ſo indeed to ſuch 2 degree 
chat it is impoſſible to reſtore its metall ine form, or reduce it 
to a Regulus, by the addition of an inflammable matter. 
Diaphoretic Antimony, on the contrary, may be re- metal - 
lized, by ſupplying it with phlogiſton: but it muſt, be ob- 
ſerved that, in whatever manner you go about this, you will 
obtain a much ſmaller quantity of Regulus, than when you 
uſe a Calx of Antimony prepared with a ſmaller quantity of 
Raue. 15 | 

If you attempt to reduce either Liver of Antimony or 
Diaphoretic Antimony, great care muſt be taken to waſh 
them thoroughly, in order to free them from every thing ſa- 
line: for, without this precaution, the Acid of the Sulphur, 
having, as was obſerved, formed a Neutral Salt with the 
Alkali of the Nitre, will combine with the inflammable 
matter added to revivify the calx of Antimony and repro- 
duce a Sulphur; which, uniting afterwards with the ſame 
Alkali, will produce a Liver of Sulphur, that will diffolve 
part of the Regulus, hinder its precipitation, and greatly 
leſſen the quantity which might otherwiſe be expected. 

A particular ſort of Diaphoretic Antimony is ſometimes 
prepared for Medical uſes, which hath a purgative quality: 


* 


it is not waſhed at all, and is therefore called Unwaſbed | 


Diaphoretic Mineral 1 1% 3 
Diaphoretic Antimony may alſo be prepared in cloſe veſ- 
{cls by means of which the vapours that riſe during the ope- 
ration are retained. For this purpoſe a tubulated retort 1s 
employed, having a ſeries of adopters fitted to it. 'The re- 
tort 1s placed in a furnace, and heated till its bottom become 
red : then a very fmall quantity of the mixture, for makin 
Diaphoretic-Antimony, is introduced through the tube in 
the upper part of the retort, and the tube immediately ſtop- 
ped. A detonation enſues, and the vapours expand them- 
ſelves into the adopters, where they condenſe. This is re- 
peated till the intended quantity of matter be uſed. After 
the operation ſome white flowers are found ſublimed in the 
neck of the retort, and a ſmall quantity of liquor in the re- 
apients. This liquor is acid. It conſiſts of ſome of the 
Acid of the Nitre, which the Acid of the Sulphur hath ex- 
pelled from its baſis, and alſo a little of the Acid of the Sul- 
phur carried up by the heat before it could combine 8 
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baſis of the Nitre. This liquor is called Clyſſus of Antimay, 


The name of Clyſus is given to all liquors in general that 
art prepared by this methoo ul. 
The white flowers found in the neck of the retort are 
flowers of Antimony; that is, a calx of Antimony forced 
up by the Meat, and by the impetus of the detonation, 
Theſe flowers may be reduced to a Regulus. What remains 
in the retort is the ſame with 'the matter that remains in the 
crucible, wherein the mixture. of Nitre and Antimony for 
making Diaphoretic Antimony hath been deflagrated. 
Neither Diaphoretic Antimony nor the Pearly matter arc 
ſoluble in any Acid. 1 
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RO CD AS wv: 
Calx of Antimony Vitrified. 


_ any quantity you pleaſe of calx of Antimony, 
1 made without addition; put it into a good crucible, 
which ſet in a melting furnace: kindle the fire gradually, 
and leave the crucible uncovered at the beginning. 

A quarter of an hour after the matter is red-hot, cover 
the crucible, and excite the fire vigorouſly till the calx 
melt. You may know when it is thoroughly melted, by 
dipping into the crucible an iron wire, to the end of which 
a little knob of glaſs will adhere, if the matter be in perfect 
fuſion. Keep it in fuſion for a quarter of an hour, or rather 
longer if your crucible can bear it. Then take it out of the 
furnace, and immediately pour out the melted matter on 2 
ſmooth ſtone, made very hot for the purpoſe : it will preſent: 
ly fix into a yellow Glaſs. | | | 


OBSERVATIONS. 


Al the calces of Antimony, when expoſed to a violent 
fire, are converted into Glaſs; but not all with the ſame fa- 
cility. In general, the more of their phlogiſton they babe 
loſt in the calcination, the more difficult is their vitrifica- 
tion. This cauſes alſo a difference in the colour of the 


Glaſs; which will be of ſo much a dceper yellow, and the 


nearer to a red, the leſs the Antimony was calcined. 


It frequently happens, when we employ a calx of Anti- 


mony which is not ſufficiently deprived of its phlogiſton, 
that we find in the crucible a button of Regulus, which, - 


; 
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ing heavier than the Glaſs, always lies at the bottom. With 
1 view to avoid this inconvenience, and to diſſipate com- 
pletely the exceſs of phlogiſton that may ſtill be left in the 
calx of Antimony, we direct the crucible to be left uncover- 
ed for ſome time, at the beginning of the operation. If, 
notwithſtanding this precaution, any Regulus be ſtill found 
at the bottom of the crucible, and you reſolve to vitrify it, 
the crucible muſt be returned to the furnace, and the fuſion 
continued; by which means the Regulus will at laſt be con» 
verted into Glaſs, 24 | 


ing the vitrification, on account of your having employed a 
calx that hath loſt too much of its phlogiſton, ſuch as Dia- 
phoretic Antimony, or the Pearly matter, the fubon may be 
greatly facilitated by throwing into the crucible a little crude 
Antimony. 4 | 
Glaſs of Antimony is a moſt violent emetic. This Glaſs, 


Emetic Wine and Emetic Tartar. _ | 5 

It may be reſuſcitated, like the calces of Antimony, into 
a Regulus, by reuniting it with a phlogiſton. For this pur- 
poſe it muſt be finely pulverized, thoroughly mixed with 
ſome black flux, and melted in a covered crucible. This 
Glaſs, as well as that of Lead, hath the property of greatly 
2 the vitrification of matters that are to be ſcori- 
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REAK any quantity you will of Hungarian Antimony 
into little bits: put .it into a good earthen coffee-pot : 
pour on it twice its weight of rain-water, and a fourth part 
of its weight of well filtered liquor of Nitre fixed by char- 
coal. Boil the whole briſkly for two hours, and then filter 
the liquor. As it cools it will acquire a red colour, grow 
turbid, and leave a red powder on the filter. | 
Return your Antimony into the coffee-pot. Pour on it as 
much rain-water as before, and three fourths of the former 


ours, and then filter the liquor. It will again depoſite a 
red lediment. Return your Antimony into the coffee: pot: 
Pour on it the ſame quantity of rain - water, and half the firſt 

| Tt 2 quantity 


| If, on the contrary, you meet with any difficulty in effect · 


2s well as Liver of Antimony, is employed in preparing 


quantity of the liquor of Fixed Nitre. Boil it again for two 
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flowers of Antimony; that is, a calx of Antimony forced 


furnace, and immediately pour out the melted matter on 2 
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baſis of the Nitre. This liquor is called Cy ur of Antimony 
The name of Chyſſus is given to all liquors in general that 
are prepared by this mer¹-qDůò dt. 

The white flowers found in the neck of the retort are 


up by the heat, and by the impetus of the detonation. 
Theſe flowers may be reduced to a Regulus. What remains 
in the retort is the ſame with the matter that remains in the 
crucible, wherein the mixture. of Nitre and Antimony for 
making Diaphoretic Antimony hath been deflagrated. 
Neither Diaphoretic Antimony nor the Pearly matter arc 
ſoluble in any Acid. 815 e ee 
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Calx of Antimony Vitrified. © 


r any quantity you pleaſe of calx of Antimon), 
1 made without addition; put it into a good crucible, 
which ſet in a melting furnace: kindle the fire gradually, 
and leave the crucible uncovered at the beginning. 
A quarter of an hour after the matter is red-hot, cover 
the crucible, and excite the fire vigorouſly till the calr 
melt. You may know when it is thoroughly melted, by 
dipping into the crucible an iron wire, to the end of which 
a little knob of glaſs will adhere, if the matter be in perfect 
fuſion. Keep it in fuſion for a quarter of an hour, or rather 
longer if your crucible can bear it. Then take it out of the 


ſmooth ftone, made very hot for the purpoſe : it will preſent: 
ly fix into a yellow Glaſs. Þ | | 


OBSERVATIONS. 


ALL. the calces of Antimony, when expoſed to 2 violent 
fire, are converted into Glaſs ; but not all with the ſame fa- 
cility. In general, the more of their phlogiſton they have 
loſt in the calcination, the more difficult is their vitrifica- 
tion. This cauſes alſo a difference in the colour of ie 
Glaſs; which will be of ſo much a deeper yellow, and the 
nearer to a red, the leſs the Antimony was calcined. : 
It frequently happens, when we employ a calx of Anti 
mony which is not ſufficiently deprived of its phlogiſton, 


that we find in the crucible a button of Regulus, which, - 
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ing heavier than the Glaſs, always lies at the bottom. With 
2 view to avoid this inconvenience, and to diſſipate com- 
pletely the exceſs of phlogiſton that may ſtill be left in the 
calx of Antimony, we direct the crucible to be left uncover- 
ed for ſome time, at the beginning of the operation. If, 
notwithſtanding this precaution, any Regulus be ſtill found 
at the bottom of the crucible, and you reſolve to vitrify it, 
the crucible muſt be returned to the furnace; and the fuſion 
continued; by which means the Regulus will at laſt be con- 
verted into Glaſs, - ' 


e If, on the contrary, you mont with any difficulty in effect · 


ing the vitrification, on account of your having employed a 

calx that hath loſt too much of its phlogiſton, ſuch as Dia- 

. phoretic Antimony, or the Pearly matter, the fuſion may be 

greatly facilitated by throwing into the crucible a little crude 

Antimony. _ <> | 4 A 

Glaſs of Antimony is a moſt violent emetic. This Glaſs, 

as well as Liver of Antimony, is employed in preparing 
Emetic Wine and Emetic Tartar. r. | | 


a Regulus, by reuniting 4t with a phlogiſton. For this pur- 
poſe it muſt. be finely pulverized,. thoroughly mixed with 
ſome black flux, and melted in a covered crucible. This 
Glaſs, as well as that of Lead, hath the property of greatly 
promng the vitrification of matters that are to be ſcori- 


ꝙͤu— 


en 6 —_— * * ba "7" ä — W > > WV — ci MO . 
* * . 
« 
* * , 
4 0 
F z 
2 -* . * 7 £ . A a 
& > 1 
k 
@ -- s p 
* 


 Kermes Mineral. 
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REAK any quantity you will of Hungarian Antimony 

into little bits: put .it into a good earthen coffee-pot : 
pour on it twice its weight of rain-water, and a fourth part 
of its weight of well filtered liquor of Nitre fixed by char- 
coal. Boil the whole briſkly for two hours, and then filter 
the liquor. As it cools it will acquire a red colour, grow 
turdid, and leave a red powder on the filter. 

Return your Antimony into the coffee-pot. Pour on it as 
much rain-water as before, and three fourths of the former 
quantity of the liquor of Fixed Nitre. Boil it again for two 

»urs, and then filter the liquor. It will again depoſite a 
red lediment. Return your Antimony into the coffee · pot: 
Pour on it the ſame quantity of rain-water, and half the firſt 

| Tie 2 quantity 


It may be reſuſcitated, like the calces of Antimony, into 
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quantity of the liquor of Fixed Nitre. Boll it again for ty 
hours, and then filter the liquor as formerly. : "Waſh all theſe 
ſediments with warm water, till they become” infipid; then 
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Ir you reeollect what we ſaid concerning tbe property 
which Fixed Alkalis poſſeſs of uniting with Sulphur, both 
by fuſion, and, when thoſe Salts are reſolved imo a liquor, 
by boiling, and of forming therewith - a Liver of Sulphur, 
which diſſolves all metalline ſubſtances, you will readily com- 
prehend the nature of this Kermes © © 

Antimony conſiſts of a ſulphureous and a reguline part, 
Therefore, if this mineral be boiled in a ſolution of a Fixed 
Alkali, ſuch as Nitre fixed by charcoal, the Alkali will dif. 
ſolve the Sulphur of the Antimony, and form therewith a 
Liver of Sulphur, which, in its turn, will diſſolve the regu- 
line part. Now, Kermes Mineral, prepared as above direct. 
ed, is no other than a Liver of Sulphur combined with a 
certain quantity of Regulus of Antimony 


Mr. Geoffroy hath ſet this truth in the cleareſt light, by 
his accurate analyſis of the Kermes Mineral. The experi- 
ments he made on that ſubject are circumſtantially related in 
feveral Memoirs printed in the volumes of the Academy for 
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In preparing the Kermes it is neceffarytto rene w the liquor 


4 


| from time to time; as above directed; bebauſe, when! it is 
once impregnated with Kermes to a certain degree, it can 


take up no more; and conſequently the fame liquor cannot 
operate again on the Antimony. Experience hath ſhewn, 


that, if the doſes above preſeribed be applied, the liquor will 


after two hours boiling be ſatheiently faturated with Kermes. 
Ik the liquor in which the Kermes is diſſolved be filtered 


while it is very hot, and almoſt boiling, it leaves nothing on 


the filter; the Kermes paſſing through with it: but as it 
cools it grows turbid, and gradually depoſites the Kermes. 


Therefore it ought not to be filtered till it be cold; or, if it 


be filtered while it is boiling hot, in order to ſeparate from it 
ſome coarſe particles of Antimony not yet converted into 
Kermes, it muſt be filtered a ſecond time when it is cold, in 
order to get the Kermes. 111 1 ls of 


Though in the method uſually practiſed for making Ker- 


mes, the Antimony is boiled only thrice, yet it dogs not ſol- 


low that more Kermes may not be obtained from it, or that 
but little more would be obtained by a fourth and fiſth boil- 
ing: on the contrary, it would yield conſiderably more. 
Mr. Geoffroy obferved, that he got more Kermes by the ſe- 
cond boiling than by the firſt, and ſtill more by the third 
than by the ſecond; and that the yield goes on increaſing in 
this manner to a very great number of times, which he hath 
not determined. This increaſed effect ariſes from hence, 
that by multiplying the frictions of the little bits of Anti mo- 
ny againſt each other, new ſurfaces are expoſed to the action 
of the Alkaline liquor, and furniſh it with more Sulpbur; 
while the addition of this ſulphur renders the hepar more ac- 
tive and more penetrating z-or, if you pleaſe, produces a new 
hepar every time the matters are boiled. When the Alka- 
line liquor is once ſaturated with Kermes, it ceaſes to act, 
and forms no new hepar; but it does not follow that its vir- 


tue is quite exhauſted. To reſtore its ability of acting as 


well as at firſt, or nearly ſo, you need only let it eool, and 


depoſite the Kermes diflolved in it. We owe this ſingular 


obſervation alſo to Mr. Geoffroy: he had the patienee to go 


through no leſs than threeſcore and ten boilings with the ſame 


liquor, without adding any thing but rain water, to ſupply 
the place of what was diſſipated by evaporation : and he al- 


wafs obtained a pretty conſiderable quantity of Kermes by 


each boiling, for the reaſon given above. r e ks, 
ny is not the only means of making Kermes. Mr. 
colfroy found the way of making it by fuſion. For this 


4 


purpoſe 


S E LEM ENTS 07] P42. Sea. 3. 
urpoſe you muſt mix accurately one part of very pure Fixed 


Alkali, dried and pulverized, with two parts of Hungarian 
Antimony alſo pulverized, and melt the mixture. Mr. 
Geoffroy made uſe of a retort. When the maſs is melted, 
it muſt again be pulverized, while it is ſtill hot, and then put 
into, and kept in, boiling hot water for an hour or two; after 
which the liquor, now become faline and antimonial, my} 
be filtered into another veſſel filled with boiling water. Every 
ounce of Antimony treated in this manner yields, by thrice 
boiling the melted maſs, from fix drams to fix drams and x 
half of Kermes; which differs from the Kermes made by 
boiling, only in that it is not quite ſo ſoft to the touch, hay. 
ing in every other reſpe& the ſame qualities. 

As Liver of Sulphur is made two different ways, to wit, 
by boiling and by fuſion, and as the Kermes is nothing but 
a Liver of Sulphur in which the reguline part: it diffolved; 
it follows that Kermes may be made by fuſion as well as by 
\ boiling. It is neceſſary to pulverize the melted maſs, and to 
ſteep it in boiling hot water for an hour or two, that the wa- 
ter may diſſolve and divide it ſufficiently to make the Kermes 
fine and beautiful. 


With the ſame view, that is, to make it finer and more 


perfect, Mr. Geoffroy orders the. water ſaturated with the 


Kermes made by fuſion, to be received, when filtered, in a 
veſſel full of other boiling-hot water. He obſerved, that 
when the liquor impregnated with Kermes cools too faſt, the 
Kermes that precipitates is much coarſar. The warm ſolu- 
tion of Kermes is diffuſed through the boiling-hor water into 
which it is filtered, and is thereby enabled to retain its heat 
ſo much the longer. 1 63, LH . 

From what hath been ſaid on the nature of Kermes, i 
plainly appears. that there muſt be a-great reſemblance be- 
tween it and the Golden Sulphur of Antimony, obtained 


from the ſcoria, either of plain Regulus of Antimony, or of 


the Liver of Antimony; this Golden Sulphur being 10 other 
than a portion of the Antimony combined with the Nitre al- 
kalizated during the operation. 


Let there is a difference in the manner of precipitating | 


theſe two compounds: for the Kermes precipitates {pontane- 
ouſly, on the bare cooling of the water in which it is diſſolv- 
ed; whereas an Acid is employed to precipitate the Golden 
Sulphur ſuſpended in the water, with which the ſcoria 0 

the plain Regulus of Antimony, or that of Liver of — 
mony, hath been waſhed. This gives ſome ground to _ 
that the reguline part is not ſo intimately united _ , n 
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the Golden Sulphur is obtained. 
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Regulus of Antimony diſſolved in the Mineral Acids. 


e_— 


NOmpound an aqua regis by mixing together four mea- 
ſures of Spirit-of Nitre, and one meaſure of Spirit of 
Salt: on a fand-bath moderately heated place a matraſs, into 
which pour ſixteen times as much of this aqua regis as you 
have Regulus ro diſſolve. Break your Regulus into little 
bits; and throw them ſucceſſively one after another into the 


fore is entirely diſſolved : continue this till your Regulus be 
all uſed. By degrees, as the diſſolution advances, the liquor 
will acquire a beautiful golden colour; which, however, will 
- inſenſibly diſappear, as the white fumes that continually 
$ alcend from it evaporate. A ot *{ 30%) 


OBSERVATIONS. 


REcuLvus of Antimony is one of thoſe metalline ſubſtan - 
es that diſſolve with the greateſt difficulty. Not but that 
moſt of the Acids attack and corrode it; but they do not 
make a clear, limpid ſolution thereof: they in ſome ſort only 
clcine it, and this ſemi-metal, as faſt as it diſſolves, preci- 
pitates of its own accord in the form of a white magiſtery. 
In order to effect a complete diſſolution thereof, it is neceſ- 
lary to employ an agua regis compounded as directed, and 
in the doſe preſcribed in the proceſs, which is wholly ta- 
"a from Mr. Geoffroy's Memoirs on Antimony mentioned 
adove, * 55 Gs | | | 5 

If, inſtead of the Regulus, ſmall bits of crude Antimony 

thrown into the aqua regis, the Acid will attack and diſ- 


ous part which it will not touch. When the diſſolution is 


cauſe no longer united with the metalline part, will float 

upon the liquor. Being collected they form a true Sulphur, 

Which ſee 

operation, you ſee, is a ſort of Parting Proceſs. - - | 
* he Vitriolic Acid, whether concentrated or much weak- 
el with water, does not act when cold either on Antimony 

; 4 


Liver of Sulphur in the Kermes, as in the ſcoriæ from which 


matraſs, obſerving not to add a new one till that put in be- 


ſolre the reguline part, and ſo ſeparate it from the ſulphure- 


+ mniſhed, the particles of Sulphur being now become lighter, 


ms no way different from common brimſtone. This 
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facets of the Regulus; but if one part of exceeding pure Re. 


ed, and the receiver ſeparated from the retort, there riſes a 
white vapour like that of the ſmoking liquor of Libavius. 


The pureſt Spirit of Salt hath no ſenſible effect either on 
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or-on/its Regulus. This Acid only dims the ſplendour of the 


gulus of Antimony be put into a retort, and four parts of 
clear concentrated Oil of Vitriol poured on it, as ſoon as the 
Acid is heated it turns brown, and emits a moſt ſuffocating 
ſmell of Sulphur, which increaſes as the Regulus is pene- 
trated and corroded by the Aciilc. 

On raiſing the fire, there ſeparates from it a matter that 
ſeems mucilaginous; and when the Acid hath: boiled ſome 
time, the Regulus is converted into a white ſaline maſs, ag 
Mercury is in the preparation of Turbith mineral. At the 


fame time a little Sulphur ſublimes into the neck of the re- 


tort. At laſt all the Oil of Vitriol paſſes over into the re- 
ceiver, and leaves the Regulus in a white, ſpungy, ſaline 
maſs in the retort. When the fire is out, the veſſels unlut- 


The ſaline maſs left in the retort, after the operation, is 
found incrraſed to near double its weight: this increaſed 
weight is owing to the Acid that hath united with the Re- 
gulus. | | 

This combination of the Vitriolic Acid with the Regulus 
of Antimony is exceſſively cauſtic, and cannot, for that rea- 
fon, be adminiſtered internally. OO 


Antimony or its Regulus: but if Amtimony be coarſely 
pounded, it feparates therefrom, though ſlowly, ſome light, 
eee ere. n ich he k 
The action of Spirit of Nitre on this metallic ſubſtance 1s 
more perceptible: by little and little it attacks the plates of 
the Antimony, which diſcharge a great number of air. bub. 
bles. As the diſſolution advances, the Acid acquires 4 
greenith colour inclining to blue; and if there be not too 
much of it, it will be almoſt entirely imbibed by the Anti- 
mony, penetrate between its laminæ, and exfoliate them 1 
the direction of the needles that compoſe tbem. If there be 
too much of the Acid, that is, if it rife above the Antuno- 
ny, it will deſtroy theſe plates, and reduce them to a White 
powder. l TTT 

But when the Acid is imbibed flowly, we diſcover between 
the ſwelled lamine little ſaline tranſparent cryſtals, that ver 
getate much in the ſame manner as thoſe of the gar 2 
which ſmall cryſtals of Vitriol are frequently obſerved, W ** 
figures are not very well determined. T heſe little cr) ta 
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"Al theſe uſeful obſervations, concerning the action of the 
Acids on Antimony and its Regulus, we owe likewiſe to 
Mr. Geoffroy; who adviſes the collecting a quantity of theſe 
little cryſtals in time; becauſe. they diſappear ſoon after they 


are formed, being probably cgyered by the white powder, or 


magiſtery, which is continually produced as faſt as the Ni- 
trous Acid diſunites and ſeparates the needle-like fibres of 
the Aͥ : { 4: if an; tt ee; es Het hn at 

Mr. Geoffroy obſerved; the ſame fort of cryſtals on the Re- 
gulus of 0 when ſubſtituted for crude Antimony in 
this experiment; but it requires a great deal of care to ſepa- 
rate theſe cryſtals; for as ſoon as the air comes into contact 
with them they loſe their tranſparency; and if you wait till 
the Regulus be in ſome meaſure converted into a magiſtery, 
they are not then to be diſtinguiſhed. e 

In order therefore to have a good view of theſe cryſtals, 


the Regulus muſt be broken to pieces; theſe pieces put in a 


laſs baſon, and Spirit of Nitre poured on them to half their 
Fciobth, but not to cover them, "This Acid penetrates themy 
exfoliates them in white ſcales; and on the ſurface of theſe 
ſcales the cryſtals ſhoot of a dead-white colour. In two or 
three days time theſe cryſtals vegetate and grow in the form 


of cauli-flowers: they muſt then be gathered, to prevent 


their being confounded in the white magiſtery which conti- 
nues to be produced, and would not ſuffer them to be diſtin- 
guiſhed. If you attempt to diſſolve the reguline part of An- 
timony by an aqua regis compounded in different propor- 
tions, and applied in a different doſe from what is preſcribed 
in the proceſs, the Regulus of Antimony will only be cal- 
cined, as it is by the other Acids, and will precipitate in 
the form of a white magiſtery as faſt as it diſſolves, ſo that 
no part thereof will remain united with the folvent. The 
proof of this is, that if an alkaline liquor be poured, even 
to the point of ſaturation, upon the aqua regis that hath 
— dropt the Antimony, no new precipitate will be depo- 
el, „ 94 Hi | | | 
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ULVERIZE and mix thoroughly fix parts-of Regulus 
P of Antimony, and ſixteen parts of Corroſive Sublimate, 
ut this mixture into a glaſs retort that hath a wide ſhort 
neck, and let one half of its body at leaſt be left empty. Set 
it in a reverberatory furnace, and having fitted 'a recipient 

_ thereto, and luted the joint, make a very ſmall fire at firſt, 
to heat it ſlowly. Increaſe it afterwards by degrees, till you 
ſee a liquor aſcend from the retort that grows thick as it 


cools. Keep up the fire to this degree as long as you ſee any 
of this matter come over. 3 —_ ' 
When no more riſes with this degree of fire, unlute your 

veſſels, take off the receiver, and in its place fubſtitute ano- 

ther filled with water. Then increaſe your fire by degrees 

till the retort be red- hot. Some running Mercury will fall 

into the water, which you may dry and keep for uſe; it be- 
ing very pure. | 5 4 4c i 
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In our obſervations on the preceding proceſs, we took no- 
tice that the pureſt Marine Acid, in the form of a liquor, 
will not diflolve the reguline part of Antimony. - Here this 
very Acid combined with Mercury, and applied in a dry 
form to the Regulus of Antimony, quits the Mercury with 
which it was united, in order to join this very Regulus, as 
having a greater affinity therewith. This operation is a fur- 
ther proof of what we advanced on the ſubject of Mercury; 
to wit, that ſeveral metallic ſubſtances, which are not ſoluble 
by certain Acids when in a fluid ſtate, may be diffolved by 
Mole Acids when moſt highly concentrated; as they are 
When combined with any other ſubſtance in a dry form, and 
are ſeparated from it by the force of fire. Their, flicacy is 
alſo further promoted by their being reduced, on this occa- 

fion, into ſubtile vapours. | + | 
I Ther Marine Acid combined with the reguline part of An, 
timony doth not form a hard, ſolid compound; but a kind of 
ſoft ſubſtance, that melts in a very gentle heat, and alſo be- 
comes fixed by the leaſt cold, much in the ſame manner #3 
butter; and from this property it hath its name. 1 


\ 
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Soon after "mixing the Regulus with the Corroſive Sudli- 
mate, the matter ſometimes grows conſiderably hot: this is 
occaſioned by the Marine Acid's beginning to act on the re- 
guline part, and to deſert its Mercux. . 


The Butter of Antimony riſes with a very moderate heat; 
becauſe the Acid of Sea ſalt hath the property of volatilizing, 


and carrying up along with it, the metallic ſubſtances with 
which it is combined: and for this reaſon a very gentle heat 
only is required at the beginning of the operation. 


It is abſolutely neceſſary that the neck of the retort be wide 
and ſhort: for otherwiſe if the Butter of Antimony ſhould 


fix and be accumulated therein, it might ſtop up the paſſage 
entirely, and occaſion the burſting of the veſſels. By this 
operation we obtain eight parts and three quarters of fine 
Butter of Antimony, and ten parts of running Mercury; 
there being left in the retort one part and a half of a rarefied 
matter, black, white, and red. This is probably the moſt 
eacthy and moſt impure part of the Regulus of Antimony. 
It is of the utmoſt conſequence to the operator that he a- 
void with the greateſt care the vapours that iſſue from the 
veſſels, becauſe they are extremely noxious, and may occa- 
ſion mortal diſorders. The Butter of Antimony is a moſt 
violent Corroſive and Cauſtic. | 
When all the Butter is riſen, the receiver is: ſhifted in or- 


der to receive the Mercury; which, being diſengaged from 
the Acid that gave it a ſaline form, appears in its natural 


form of Quick-filver : but it requires a much greater degree 
of heat than the Butter of Antimony to raiſe it by diſtilla- 
mon. | FG TIE "GET | . 

If crude Antimony, inſtead of Regulus of Antimony, be 
mixed with Corroſive Sublimate, a Butter of Antimony will 
be obtained in the ſame manner; but, inſtead of having a 
running Mercury after the Butter, you will find a Cinabar 
ſublimed into the neck and upper concavity of the retort. 

The reaſon of this difference is eafi y conceived: for 
When the Regulus is uſed, the Mercury being deſerted by its 
Acid finds no other ſubſtance to unite with, and ſo riſes in 
the form of Quick-filver; but when crude Antimony is em- 
ployed inſtead of its Regulus, as the reguline part thereof 
cannot combine with the Acid without quitting its Sulphur, 

this Sulphur, being at liberty, unites with the Mercu- 
. which is ſo likewiſe, and therewith forms a Cinabar; 
nich from its origin is named Cinabar Antimony. When 
Jou intend to make both Butter and Cinabar of Antimony at 
me lame time, ſix parts of Antimony muſt be mixed with 
Uu 2 11 
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eight of Corroſive Sublimate and care muſt be taken, 


while the Butter is coming over, to warm the neck of the 
retort by holding ſome live coals near it, with the precau- 
tions neceſſary to avoid breaking it. This warmth makes 
the Butter melt and run into the receiver; whereas, being 
thicker and of a much denſer conſiſtence than that made 
with the Regulus, it would otherwiſe gather in the neck of 
the retort, choak it entirely, and burſt the veſſel. 

When the Butter is drawn from crude Antimony, more 
circumſpeCtion is neceſſary to make it of a beautiful white 
colour, than when it is obtained from the Regulus: for, if 
the fire be too ſtrong during the diſtillation, or if the recei- 
ver be not ſoon enough ſeparated from the neck of the re- 
tort, certain red ſulphureous vapours, the fore-runners of the 
Cinabar, will at laſt aſcend, and mixing with the Butter 
give it a brown colour. „ | 
In order to reſtore its beauty it muſt be put into a clean 
retort, and rectified by diſtilling it over again with a gentle 
ſand-heat. By this rectification the Butter of Antimony 
becomes more fluid; and by re-diſtilling it a ſecond time 
you may give it the thinneſs and fluidity of an oil. 

After the operation there will be found in the receiver 
three parts and three quarters of Butter of Antimony, and 
ſome ſmall cryſtals adhering to its inſide, in the form of 
ſprigs. When you break the retort there exhales from it a 
ſulphureous odour ; and you will find in it feven parts of 
Cinabar of Antimony, the greateſt part of which 1s uſually 
in compact glebes, that are heavy, ſmooth, ſhining, blackiſh 
throughout moſt of the maſs, but in ſome places red: ano- 
ther part thereof appears in ſhining needles, and the reſt in 

wder. | | 1 
When all the Butter of Antimony is come over, and you 
begin to ſee the red vapours that predict the approaching 
aſcent of the Cinabar, the receiver containing the Butter muſt 
be removed, left the colour of the Butter ſhould be ſpoiled 
by thoſe ſulphureous vapours. Another receiver is uſually 
fitted on, without luting ; in which a ſmall quaptity of fun- 
1115 lereury is ſometimes found, when the operation is f 
niſhed. | 5 | : 
hy There remains, at the bottom of the retort, a fixed, ſhin- 
ing, cryſtalline, black maſs, which may be reduced to 2e. 
gulus by the common method. LF 
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Butter of Antimony may alſo be obtained from a mixtute 


of Antimony with any of the other preparations of Merc!) 


* 2 1 4 1 E 2 | et 
in which the Acid of Sea - ſalt is an ingredient; ſuch as {ve 
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gublimate, the Mercurial Panacen,. and White Precipitate : 
| but as none of theſe combinations contain ſo great a propor- 
tion of that Acid as is in the Corroſive Sublimate, the But- 
ter obtained by their means is far from being ſo cauſtic and 
o fiery as that which riſes from a mixture of Antimon), or 
its Regulus, with Corroſive Sublimate. | 


Silver precipitated by the Acid of Sea - ſalt, and ready to 
be melted into a Lang cornea, being mixed with powdered 
Regulus of Antimony yields likewiſe a Butter of Antimony. 

It you propoſe to make it by this means, you muſt min- 
ple one part of the Regulus of Antimony in powder with 
two parts of the Precipitate z put this mixture into a glaſs 
retort of ſuch a ſize that it may fill but one half thereof; ſet 
it in a furnace; apply a receiver; begin with a gentle heat, 
which will make a clear liquor come over; and then increaſe 
our fire by degrees. White vapours will riſe and condenſe 
into a liquid Butter; and in the mean time there will be a 
ſight ebullition in the receiver, attended with a little heat. 
Continue the fire till nothing more will come over; then let 
jour veſſels cool and unlute them. Oe 

You will find in the receiver an Oil or Butter of Antimo- 
rer ny, partly fluid and partly congealed, ſomewhat inclined to 
nd yellow, weighing an eighth part more than the Regulus of 
Antimony made uſe o. 1 

The inſide of the retort will be carpeted over with ſmall 
white flowers, of a brilliant ſilvet colour, and an acid taſte; 
and in the bottom of the retort will be found a hard, com- 
pact, ponderous maſs, difficult to break, yet falling of itſelf 
to a powder; its colour externally grey, white, and blueiſh; 
internally black, and ſhining much like Regulus of Antimo- 
ny; having a ſaltiſn taſte on its ſurface, and weighing about 
a ſixteenth leſs than the Precipitate of Silver employed in 
the operation. _ W | 

This experiment demonſtrates that the Acid of Sea-ſalt 
= a greater affinity with Regulus of Antimony than with 

uver. 4 + pt 

The Butter of Antimony prepared by this method is ſome- 
What leſs cauſtic than that made with Corroſive Sublimate. 
lt is called the Lunar Butter of Antimony. e be 

The efferveſcence that ariſes in the recrivet is remarkable. 
P obably the Acid of Sea-ſalt, though reduced into yapours 
when it aſcends out of the retort, is not yet perfectly com- 
ned with the reguline part of the Antimony, which it ne- 
vertheleſs carries over with it, and the union is completed 
in the receiver; which occaſions the * 

; — 
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I be little white ſilvery flowers, adhering to the inſide 0 | 
the retort, are flowers of Regulus of Antimony, which ſub. 
lime towards the end of the diſtillation. - 

The compact maſs, found at the bottom of the retort, i; 
no other than the Silver ſeparated from its Acid, and com. 
bined with a portion of the Regulus of Antimony. The 
colours and the ſaltiſh taſte of its ſurface are occaſioned by a 
remainder of the Marine Acid. This Silver is rendered 


brittle and eager by the union it hath contracted with ſome | 
of the Regulus of Antimony. ; e 
It is eaſy to purify it, and reſtore its ductility, by ſeparat- i 
ing it from the Regulus of Antimony. There are ſeveral | 
ways of doing this: one of the moſt expeditious is to flux it e 
with Nitre, which burns and converts to a calx the ſemi - metal b 


with which the Silver is adulterated. 


* 
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Butter of Antimony decompounded by means of Water on!. 
Dye Pulvis Algaroth, or Mercurius Vitæ. The Phil/ophic 
Spirit of Vitriol. . pb 


ELT with a gentle heat as much Butter of Antimony 
as you pleaſe. When it is melted, pour it into a 
large quantity of warm water. The water will immedrate- 
ly grow turbid, but whitiſh, and let fall a great quantity of 
white powder. When all the precipitate is ſettled, decant 
the water: pour on freſh warm water; and having thus edul- 
corated it by ſeveral ablutions, dry it, and you have the 
Pulvis Algaroth, or Mercurius Vitæ. 


OBSERVATIONS. 


In the preceding proceſſes we obſerved that the Marine 
Acid will not diſſolve the reguline part of Antimony, unleſs 
it be very highly concentrated, and more ſo than it can pol. 
ſibly be while in the form of a liquor. Of this the expeli. 
ment before us is a further proof. Whilſt the Marine Acid 
is ſo perfectly dephlegmated, as it is in Corroſive Sublimate 
and Butter of Antimony, it remains combined with the re- 
guline part of Antimony; but if this combination be diſſol - 
ed in water, the moment the Acid is weakened by the in- 
terpoſition of the particles of water, it becomes incapable 
of continuing united with the ſemi- metal which it had be 


fore 
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tre diſſolved 3 deſerts it, and lets it fall in the form of a 
white powder. {© COLE TOE W e en een ene 
The Pulvis Algaroth is therefore no other than the regu- 
line part of Antimony, . attenuated and divided by the union 
it had contracted with the Acid of Sea-ſalt, and afterwards 
ſeparated from that Acid by the intervention of water alone. 
The proof is, that this powder retains none of the properties 
ol the Butter of Antimony: it is neither ſo fuſible nor ſo 
volatile z on the contrary, it is capable of ſuſtaining a very 
irong degree of fire, without ſubliming and without melt - 
ing: it may be reduced to a Regulus: it hath not now the 
fame cauſtic nature: it is only an emetic; which however is 
extremely violent, and on that account is never preſcribed. 
by any prudent phyſic ian. ä 
Another proof, that the Marine Acid is ſeparated from 
the Regulus of Antimony in the precipitation of the Pulvis 
{lparoth, is, that the water in which this precipitation is 
made becomes acid, or a ſort of weak Spirit of Salt. If it 
be eraporated, and concentrated by diſtillation, a very ſtrong 
acid liquor may be obtained from it. This Acid goes, very 
improperly, by the name of the Philoſaphic Spirit of Vitriol; + 
for it is rather a Spixit of Salt. 11 
The Pulvis Algaroth, made with Butter of Antimony 
procured from the, Regulus, is whiter than that made with 
butter of Antimony procured from crude Antimony; pro- 
* becauſe the latter always retains ſome ſulphureous par- 
ticles, $1 ves | e tiiake apes | 0 72 
Butter of Antimony expoſed to the air attracts the moi · 
lure thereof, and partly runs into a liquor 3 but, as faſt as 
tis liquor is produced, it depoſites a white ſediment, which 
an actual Pulvis Algaroth. This alſo is very agreeable to 
What we advanced touching the decompoſition of Butter of 
antimony by the addition of water. The Butter attracts 
the moiſture of the air, becauſe the Acid it contains is ex- 
(ecdinply concentrated; and this moiſture produces the ſame _ 
fieCt as water purpoſely added. 


* 


PROCESS XII. 985 
Bezoar Mineral. The Bezoartic Spirit of Nitre. 
ELT Butter of Antimony over warm aſhes, and put 
it into a phial or matraſs. Gradually pour on it 


pirit of Nitre, till the matter be entirely diſſolved. 
LD This 


00d 8 


or a pan of ſtone-ware: {et it in a ſand- bath, and evaporate 


cool, and again pour on it as much Spirit of Nitre as you 


to perfect dryneſs : then increaſe your fire, and calcine the 


moiſture to be evaporated; which is not to be done with pure 


degree of heat, inſtead of letting go its moiſture and fe- 
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This ufually requires as much Spirit of Nitre as there is By. 
ter of Antimony. During the diflolution fumes will riſe, 
which muſt be carefully avoided. Pour your ſolution, which 
will be clear and of a reddiſh colour, into a glaſs cucurhit, 


to dryneſs with a moderate heat. There will be left a white 
maſs,” weighing a fourth part leſs than the whole quantiy 
ſed, both of the Butter and the Spirit of Nitre. Let it 


pled the firſt time. Place the veſſel again in the ſand- bath, 
and evaporate the moiſture as before. You wilt bave a white 
maſs that hath neither gained nor loſt in weight. On this 
pour, for the third time, the fame quantity of Spirit of Ni. 
tre as you did the firſt time. Again evaporate the moiſture 


matter for half an hour. Tou will have a dry, friable, 
light, white matter, of an agreeable acid taſte z which will 
fall into a coarſe powder, and muſt be kept in a phial care- 
fully ſtopr. This is Bezoar Mineral: it is neither cauſtic 
nor emetic, and has only a ſudorific virtue. It obtained the 


name it bears, becauſe, like the animal Bezoat, it was im- 
gined to have the property of reſiſting poiſon. 


OBSERVATIONS. 


FT is not ſurprifing that the Nitrous Acid poured on But- 
ter of Antimony ſhould diſſolve it, and unite with it: for 


with the Marine Acid, which makes a part of this combina · 
tion, it forms an aqua regis, which we know is the true fol- 


vent. of the reguline part of Anrimony.” But in this difſolu- 
tion, and the changes it produces, there are ſome things be. 
ry remarkable and worthy of attention: 1. The Nitrous 


Acid, by uniting with the Butter of Antimony, deprives It 


of its property of riſing with a very gentle heat, and makes 
it much more fixed: it can now be dried, and ſuffer all it 


Butter of Antimony : for that, being expoſed to a certain 


maining dry, riſes wholly, without the leaſt appearance 0 
any ſeparation of parte. » bing 
2. The Butter of Antimony, which, before its com 
tion with the Nitrous Acid, is a moſt violent 3 
Corroſi ve, becomes fo mild after it, that it may not 10 oy 
taken internally without danger, but hath ſcarce an) len 
operation. RF The 


— 
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The following conſiderations will lead: us to a' reaſonable 
explanation. of - theſe" phenomena. 1. Pbe Nitrous Acid, 
when combined with metallic ſubſtances, doth not commy- 
nicate ta them the ſame volatility as tbey acquire from che 
Marine Acid. Henee it follows, that, if the Nitrous Agid 
be added to any combination of a metallic ſubſtance with he 
Marine Acid, this new compound will be rendered leſs vo- 
latile, and conſequently more able, without riſing in vapours, 
to bear a degree of heat ſufficient to carry off part of its Acid. 
This is the caſe with Butter of Antimony, after Spirit of 
Nitre is mixad with it; eſpecially conſidering 2. That the 
Nitrous Acid cannot unite; with the reguline part of the Bur · 
ter of Antimony vithout weakening the connection between 
it and the Marine Acid; wheuce it follows, that the combi · 
nation of the Nitrous Acid further facilitates the ſeparation 
of the Marine Acid from the Regulus. Now as foon as the 
Marine Acid quits the reguline part, that part becomes more 
fixed, and conſequently more capable of enduring the de- 
gree of heat requiſite to diſcharge all the adhering. Acid ; 
and not only the Marine, but even the Nitrous alſo. It is 
1 not therefore ſurprizing that, after the Antimony which re · 
mains combined with the Nitrous Acid is dried, it ſhould 
not poſſeſs that corroſive power which it derives only from 
the Acids wherewith at is armed. In order to free it more 


perfectly from all Acid, we order the fire to be increaſed af+ ; 
t- ter the third deſiccation; and the remainder of the Butter of 
of Antimony to be calcined for a full half - hour longer. 
as That the Marine Acid is ſeparated from the reguline part 
5 of the Butter of Antimony, by the deſiccations it undergoes 
us in converting it into Bezoar, is proved by this, that, when 
e· theſe deſiocations are performed in cloſe veſſęls, the liquor 
us drawn off is a true aqua regis, known by the name of the 
it Vecartic Spirit of Nit rec a eee 
es It remains to be conſidered why the Bezoar mineral, 
Its though freed from all acid, is not emetic; while the Pulvis 
16 Algarath, which is likewiſe the reguline part of the Butter 
in of Antimony deprived of its Acid, is ſuch a violent emetic, 
e- and even to be dreaded for its remaining cauſticity./ + | 
of In order to diſcover. the reaſon of this difference, it is pro- 


per to obſerve that, when we ſay Bezoar mineral and the 
Pulvis Algaroth contain no Acid, we: muſt not be under- 
ſtood in too ſtrict a ſenſe: on the contrary, there is æcaſon to 
think that a certain quantity of Acid ſtill remains in each of 
chem; which however is ſcarce worth notice, in compariſon. 
of the quantity * This being aewed. 
1 


18 


— 


it will not be hard to find the difference between theſe tuo 
preparations of Antimony. The Pulvis Algaroth is depriv- 
ed of its Acid by the addition of water alone, which only 
carries off all the looſe Acid ir can take up, without mak. 
ing any change in the nature of that which continues in 
combination with the reguline part. Now, as the Marine 
Acid is not intimately united with the reguline part in But. 

ter of Antimony; as it ſtill retains ſome of its properties, 
ſuch as attracting the moiſture of the air, giving manifeſt 
rokens of its Acid nature, &c.; and as the corroſive qua- 
lity of this compound depends on this laſt in particular; 
the ſmall portion of Acid left in the Pulvis Algaroth will in 
ſome degree preſerve its former character: and hence comes 
the effect of this powder, which ſtill retains a little of the 
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corroſive quality that belonged to the Butter of Antimony. 


But this is not the caſe with the ſmall remainder of Acid, 
which poſſibly ſtill continues united with the Bezoar mineral 
prepared as here directed. This compound hath been expoſ- 
ed to a fire ſufficient, not only to dry it, but even to calcine 
it. Now fire is capable of producing great changes in the 
texture of bodies. It muſt have forced off from the Bezoar 
all the Acid that was not intimately combined with it; and 
that part which it could not drive off, becauſe of its obſti- 
nate adheſion, it muſt have further united and combined 
more cloſely with the metallic earth: for we ſee that fire 


greatly promotes the action of ſolvents on the matters with 


which they are united. | + 

With regard to the properly emetic quality of the Pulvi: 
Algaroth, it cannot be imputed to the combination of any 
Acid with that powder; ſince we ſee! that the moſt power- 
fully emetic preparations of Antimony, iz. its Regulus 
and Glaſs, contain no Acid: it muſt therefore be attributed 
to ſome cauſe different from that on which its corrolive 
quality depends. This cauſe we ſhall eably find by attend- 
ing to the different manners in which the Marine Acid, 


when alone and in aqua regia, operates on the reguline part 


of Antimony, 5 1 © 
The Marine Acid alone diſſolves the Regulus of Antimo- 
ny, but with great difficulty; nor doth it effect a complete 
diſſolution thereof, as is evident from what hath been alrea- 
dy ſaid: whereas the Marine Acid, combined with the Ni- 
tfous Acid, and therewith forming an aqua regis, as in the 
preparation of Bezoar, diſſolves the reguline part of Anti- 
monty completely and radically. Now, it is certain that, the 
more efficaciouſly Acids operate on metallic — = 


they recede from the nature of a Regulus, and the nearer 
they approach to that of Diaphoretie Antimony : conſequent- 


roth, being a true Regulus of Antimony, on which the 
Marine Acid hath operated but very ſuperficially, and which 
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PROCESS XIV. 
Flowers of Antimony. 


its ide, with a ſtopple to ſhut it cloſe. Set this pot 
in a furnace, the cavity whereof it may fit as exactly as poſ- 
ible ; and fill up with lute the ſpace, if any, left between 
the veſſel and the furnace. Over this veſſel fix three aludels, 


E an unglazed earthen pot, having an aperture in 


with a blind-head at the top; and light a fire in the furnace 


under the pot. 


, 


When the bottom of the pot is thoroughly red, throw in- 
to the lateral aperture a ſmall ſpoonful of powdered Antimo- 
ny. Stir the matter immediately with an iron ſpatula made 
a little bending, in order to ſpread it over the bottom of the 


here to the inſides of the aludels. Keep up the fire ſo that 
nothing more ſublimes, put in a like quantity of Antimony, 


and operate as before. In this manner go on ſubliming your 


lute them. You will find flowers adhering all round the in- 


a feather. 


o 3 S E R 4 1 70 Might.» 


I is a volatile mineral, capable of being ſub- 
ed into flowers; but this cannot be effected without oc- 
R x 2 caſioning 
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more of their phlogiſton do they deſtroy; and we cannot but 
recollect that the preparations of Antimony are ſo much the 
leſs emetic the lefs phlogiſton they contain, or the further 


ly it 18 plain how Bezoar mineral, which is a-ſort of calx of 
Antimony entirely deprived. of its phlogiſton by. the intimate 
iiſſolution thereof made by the Acids of the aqua (regis, © 
may be in no degree emetic; while the Pulvis Alga- 
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reſſel, and then ſtop the hole. The flowers will riſe and ad- | 


the botrom of the pot may always continue red; and, when 


—— till you have as many flowers as you want. 
hen let the fire go out; and when the veſſels arè cold un- 


ides of the aludels and the head, which you may collect with 


S 


— 
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caſioning a notable change in its parts. The "reguline and 
the ſulphureous parts ate not united fo intimately,” of in the 
ſame proportion, in the flowers as in the Antimoy itſey, 
and accordingly we find theſe flowers have a ſtrong emetic 
quality, which Antimony hath not. They are of divers co. 
lours; which probably ariſes from their containing more of 
leſs Sulphur. Three or four aludels are placed one over ang. 
ther, not only with a view. to provide à greater ſurface, to 
which the flowers may adhere, but alſo to give them room e. 
nough to eireulate, without which they might burſt the veſſch. 
If you introduce the nofle of a pair of bello ws into the pot 
that contains the Antimony, and blow upon it, the ſublima. 
tion of the flowers will he much ſooner effected. This is 4 
general rule with regard to all matters that are to be ſublim- 
eck or evaporated; the reafon of which we have already given, 
It is proper that no interval be left between the furnace and 
the pot containing tle Antimony, leſt the heat ſhould he 
thereby communicated to the aludels, -on which the flowers 
faſten beſt when they are cold. Es 

After the operation, there remains .at the bottom of the 
pot a portion of Antimony half calcined ; which being pul- 
verized, and thoroughly calcined till it emit no fume, may be 
employed to make the Glaſs of Antimony. 


r 1 
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PROCESS XV. 
Regulus of Antimony converted into Flowers. 


Ne your Regulus of Antimony: put the pov: 
4 der into an unglazed earthen pot: three or four fingers 
breadth above the powder, fit into the pot a little cover, 
made of the ſame earth, and having a ſmall hole in its mid- 
dle, fo that it may with cafe be placed in the pot, and taken 
out when there is occaſion > cover the mouth of the pot wit 
a common lid; ſet it in a furnace, and kindle a fire under 1 
- ſufficient to make the bottom of the pot red, and to melt the 
Regulus: When it hath been thus kept in fuſion for about 
an hour, let the fire go out, and the whole cool. Then te. 
move the two covers. You will find adhering to the ſurface 
of the Regulus, which will be in a maſs at the bottom of tht 
pot, white flowers refembling ſnow, intermixed with beau- 
tiful, brilliant, filver-colouted needles. Take them out, 5 


you will find them make about one part in bary- two of the 


Whale Regulus emplaxedz. Pa 
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Put the covers again in their places, and proceed in the 
lame manner as before; Then the. neſſela are cold. zun will 
rnd half as many more flowers as you got the firſt time. 

Proceed thus till you have converted all your Regulus into 
flowers. This will require a conſiderable number of ſubli- 
mations, which, as you advance, will always yield you a 
greater portion of flowers; reſpect; however, being had to 
the quantity of Regulus remaining in the pot. 


OBSERVATIONS. 
We muſt here repeat what we faid juſt before, in our ob- 


ſervations on the preceding proceſs; viz. that Regulus of 
Antimony is capable of being wholly elevated and fublimed 
by the action of fire; but that it muſt at the ſame time un- 
dergo a conſiderable change and alteration. 'Theſe flowers 
of Regulus of Antimony are very different from every other 
Antimonial preparation. They reſemble the Pearly Mattet 
in this, that they cannot be reduced to a Regulus by any 
means whatever: but they differ from it, 1. in that they are 
not fixed ; for, when melted 'by fire, they fly wholly away in 
vapours: 2. in that they are capable of being diffolved by 
aqua regis, much in the ſame manner as the Regulus; 
whereas the Pearly Matter is known to be indiſſoluble by 
any Acid. 5 N | 

As ſoon as Regulus of Antimony is in fuſion, it begins to 
lublime into flowers; ſo that it is needleſs to apply a greater 
cegree of heat than is juſt ſufficient to melt it. _ 

A pan of ſome width is preferable to a cfucible for this 
operation; becauſe the upper ſurface of the Regulus melted 
therein is larger, and, the larger that ſurface is, the more 
conſiderable is the quantity ſublimed from it. | . 

The two covers which are applied within and over the pot 
are deſigned to check, as much as poſſible, the diſſipation of 
the melted Regulus; yet without abſolutely excluding the 
free acceſs of the air, the concourſe of which is uſeful in all 
metallic ſublimations. Notwithſtanding theſe precautions, 
it is 1mpoſlible to prevent the eſcape of fome of the Regulus, 
in vapours that cannot be confined. - Somewhat leſs than 
three fourths of the Regulus made uſe of is nearly the yield 
in flowers: the reſt evaporates through the interſtices leit by 
ho _—_ which muſt not be luted for the reafon juſt al- 
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B K che ore of Biſmuth into ſmall pieces, and there · 
I with fill a crucible either of earth or iron. Set the cru- 
cible-in a furnace, and light ſuch a fire that the bits of ore 
may become moderately red. Stir the ore from time to time, 
and, if you perceive it crackle and fly, keep the crucible co- 
vered. At the bottom you will find a button of Biſmuth. 
e 0 ; 44 44 I 1415 1444 ena | 
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Tux extraction of Biſmuth from its ore requires nothing 

but Gmple fuſion, without the addition of any inflammable 
matter, becauſe it is naturally poſſeſſed of its metalline form. 
Nor does it require any flux; becauſe it is very fuſible: which 
allows us to melt it, and collect it in a maſs, without the ne- 
ceſſity of fuſing likewiſe the earthy and ſtony matters in 
which it is lodged. Theſe matters remain in their firſt ſtate; 
and the melted Biſmuth deſcends by its gravity to the bottom 
of the crucible. No greater degree of heat mult be applied, 
on this occaſion, than is neceflary. to melt the ſemi - metal: 
for, as it is volatile, part of it would be diſſipated; ſo that 
much leſs thereof would be obtained, if che fire were made 
too ſtrong and ſo much the leſs, as another ; portion thereof 
would be converted into a calx. For the ſame reaſon, the 
crucible muſt be taken out of the furnace as ſoon as you per. 
ceive that all the Biſmuth contained in the ore is melted, and 


The ore of Biſmuth may alſo be treated like the ores of 


Z 


Lead and Tin; that is, it may be reduced ivto a finc fo 
der 5 -mixed with the bla k flux, a hi tle Borax, and Sea-ſalt; 


put into a cloſe crucible, and fuſed in a melting furnace- » 
that cafe you will find a button of Regulus covered wit 


ſcoria- By this method rather more Bilmuth is obtain 
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| .nd it is beſt to make uſe of it when the ore is poor, becauſe, 
in ſuch a caſe, none at all would be obtained by the other 
proceſs. But here care muſt be taken to apply at once the 
degree of fire neceſfary to melt the mixture: for, if it re- 
main long in the fire, much Biſmuth will be loſt, on account 
of the great volatility of this ſemĩ· metal, and the facility with 
which it turns to a calx. . Sh 
Biſmuth is pretty frequently found pure in its earthy and 
ſtony matrices; and when mineralized it is ufually ſo by 
Arſenic, which, being ſtill more volatile, flies off in vapours 
while the ore is melting, provided it be but in à ſmall quan- 
tity: if there be much of it, and the ore be ſmelted by ſu- 
ing it with the black flux, the Arſenic alſo is reduced to a 
Regulus, unites more intimately with the Biſmuth, becomes 
a little more fixed by that union, and increaſes the quantity ; 
of the ſemi-metallie-maſs found after the fuſion. W 
Though Biſmuth be not uſually mineralized by Sulphur, 
that is not becauſe it is incapable of uniting therewith; for, 
if equal parts of Biſmuth and Sulphur be melted together, 
after the fuſion the Biſmuth will be found increaſed near an 
eighth part, and formed into a maſs diſpoſed in needles much 
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like Antimony. e BAL in TIT enz gu enn. 
5 When we come to treat of the ore of Arſenie, we ſhall 


haye occafion to ſay a good deal more concerning Biſmuth 
and 1 ore; becauſe theſe minerals reſemble each other very 
Mr. Geoffroy, ſon of the Academician, hath ſhewn in a 
Memoir read before the Academy of Sciences, that there is 
a great reſemblance between Biſmuth and Lead. That Me- 
moir, which contains only the beginning of Mr. Geoffroy's 
courle of experiments, proves that the author ſupports with 
pnity the glory of his name. It is there demonſtrated, by.  . 
a vay great number of experiments, that fire produces the 
lane effects on Biſmuth as on Lead. This ſemi- metal is 
converted into a calx, into litharge, and into glaſs, as Lead 
i; and theſe productions have the fame properties as the 
8 of Lead made with the fame degree of fire. 
imuth is capable of vitrifying all the imperfect metals, and 
berſing them off through the pores of the crucible. 80 
aun Gold and Silver may be purified and cupelled by its 
ems, as well as with Lead. Vou may on this occaſion 
in to what we have ſaid concerning Lead. The 
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 Bijmuth diſolved by Atids. © Magiftery of Biſmuth, '$my, 
INTO a matraſs ppt Biſmuch broken into little bits: pou 


entirely, with heat, efferveſcence, vapours, 
The ſblution will be clear and limpi. 


. axle; ig operates with fo much activity that the: mixture will 


_ - heave up and run over the veſſel. | 


_ ſolution! of Biſmuth. If this ſolution. be mixed with a verſ 
large proportion of water, the liquor grows turhid, appea's 


This is that white which the ladies uſe at their toilets. 


ed, unleſs it have a certain degree of ſtrengtb. 


its Acid, is capable of precipitating this ſemi- metal; 2! 


Biſmuth may alſo be precipitated by the means of Fixt 
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on it, by little and little, twice as much aqua | fartis, 
This Acid will attack the femi-metal briſkly, and diffolve it 


and puſſing up. 
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Ox all Acids the Nitrous is that which beſt diſſolyes Biſ- 
muth. It is not neceſſary, on this accafion, to place the 
phial, in which the diſſolution is performed, on a ſand -h heat, 
otber metallic diſſolutions: on the contrary, care 
muſt he taken not to paur on all the aqua fortis at once; be- 


hs bare addition of water is ſuſſicient to precipitate the 


milky, and depoſites a precipitate of a 2 beautiful white. 


Mater produces this precipitation by weakening the Acid, 
which probably is incapable of keeping the Biſmuth diſſolv 


If you would have à Magiſtery of Biimuch beautiful 
white, you muſt perform the diſſolution with an aqua farti 
that is not tainted with any mixture of the Vitriolic Acid 
for this gives the precipitate a dirty white colour, inclininl 
to grey. Several authors adviſe the uſe of a ſolution of der 
ſalt, inſtead of pure water, for precipitating the Biſmut ö 
imagining that this Salt will effect a ptecipitation here 48 
does in the caſes of Silver and Lead, But Mr. Port, a Ce 
man Cbymiſt, who bath publiſhed a long diſſertation on Pi 
muth, pretends, on the contrary, that neither Sea-ſalt, nd 


that when a precipitation takes place on mixing them . 
our ſolution, it is brought about only by means of the wa 
in which thoſe ſubſtances are diffuſed. | 


| 
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or Volatile Alkalis 3 bat. the precipitate is is not of ſo fine a: 
white as when procured by the means of pure water only. 

If a age quantity of aqua Fortis, than that preſcribed. 
in the proceſs, be made uſe of. to diffolve the Biſmuth, a 
great deal more water will alſo be required to precipitate. the: - 
Magiſtery; ; beeauſe there will be much more Acid to weak - 
en, T hs white ought to be well waſhed, in order to free it 
from any remainder of acidity; and it ſhould be kept in a 


ur bottle well ſtopped; becauſe the acceſs of the air makes. it 

6 turn brown, and if any of the Acid be Jeft it will nie it 
i Fellow. 

pe A ſolution of Biſhuth prepared with the proper quantity 


of aqua fortis, that is, with two parts of the Acid to one 
of the ſemi-metal, concretes into little cryſtals almoſt as foon 
as made. | 
aqua fortis not ue; acts on Biſmuch when ſeparated from 
its ore, and reduced to a Regulus, but attacks it even in its 
ore, and likewiſe diſſolves at the ſame time ſome portion of, 
the ore itſelf. With this ſolution of the ore of Biſmuth Mr. 
Hellot makes a very curious Sympathetic Ink, differing from. 
all that were known before. | 

| Mr. Hellot prepares the liquor i in the dt manner: 
« He bruiſes the ore of Biſmuth to a coarſe powder. On 
« two ounces of this powder he pours a mixture of five 
« qunces of common water with five ounces of aqua fortis. 
« He does not heat the veſſel till the firſt ebullitions are 
« over. He then ſets it in a gentle. ſand-heat, and lets it 
« digeſt there till he. ſees no more air-bubbles riſe. When 
« none appear in this beat, he increaſes it ſo as to make tue 
« ſolrent boil {lightly for a full quarter of an hour. It takes 

up a tincture nearly of the colour of brown beer. The 
© ore that gives the aqua Fortis this colour is the beſt. He 
« then lets the ſolution cool; laying the matraſs on its ſide, 
that he may decant the liquor more conveniently when all 
6 18 precipitated that is not taken up by the ſolvent. 

« The ſecond veſſel, into which the liquor i is firſt decant- 
« ed, he alſo lays declining, that a new precipitation of the 
* undiflolved matters may be obtained; after which he 
* pours the liquor into a third veſſel. This liquor muſt not 
* be filtered, if you would have the reſt of the proceſs ſuc- 
* ceed perfectly; - becauſe the agua fortis would diſſolve 
* ſome of the paper, and that would ſpoil the colour of 

* your paper. 

When this ſolution, which Mr, Hellot calls the Inpreg- 

9 is thoroughly clarified by being decanted three or 
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ce four times, he puts it into a glaſs baſon with two ounces 
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of very pure Sea-ſalt. The fine white falt made by the 


e fam ſucceeded beſt with Mr. Hellot. If that cannot be 
&« had, com mon bay falt, purified by ſofution, filtration, and 
4 | 


cryſtallization, may be uſed inſtead of it. But as it is 
rare to meet with any of the fort that is not a little taint. 
ed with iron, the white bay-ſalt is to be preferred. The 
glaſs baſon he fets in a gentle fand-heat, and keeps it 


© there till the mixture be reduced by evaporation to an al. 


4e 


moſt dry ſaline maſs. . | 

« If you defire to ſave the aqua regis, the impregnation 
muſt be put into a retort, and diſtilled with the gentle 
heat of a fand-bath. But there is an inconveniency, as 
Mr. Hellot obferves, in employing a retort; which is, that, 
as the ſaline maſs cannot be ſtirred while it coagulates in 
the retort, it is reduced to a compaCt cake of coloured 
Salt, which preſents but one ſingle ſurface to the water in 
which it muſt be diſſolved; fo that the diffolution thereof 
takes up ſometimes no lefs than five or fix days. In the 
baſon, on the contrary, the ſaline maſs is eaſily brought 
to a granulated Salt, by ſtirring it with a glaſs rod; and, 
when thus granulated, it has a great deal more furface; it 
diſſolves more eaſily, and yields its tincture to water in 
four hours time. Indeed one is more expoſed to the 
vapours of the ſolvent, which would be dangerous, if the 
operation were to be often performed, without proper pre- 
cautions. 


„ When the baſon, or little veſſel, containing the mixture 
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of the Impregnation and Sea-ſalt is heated, the liquor, 


which was of an orange- coloured red, becomes a crimſon 


red; and, when all the phlegm of the ſolvent is evaporat- 


ed, it acquires a beautiful emerald colour. By degrees it 
thickens, and acquires the colour of a maſs of Verdegris. 


It muſt then bs carefully ſtirred with the glafs rod, in or- 
der to granulate the Salt, which muſt not be kept over the 
fire till it be perfectly dry; becauſe you run a rifk of loſ- 


ing irrecoverably the colour you are feeking. You may be 
ſure you have loſt it, if by too much heat the Salt that 
was of a green colour become of a dirty yellow. If it be 
once brought to this ſtate, it will continue without chang: 
ing when cold: but if care be taken to remove it from 
the fire while it is ſtill green, you will fee it gradually gion 
pale, and become of a beautiful roſe colour as it cools. _ 
« Mr. Hellot removes it from this veſſel, and throws it 
into another containing diſtilled rain water: and _ - 


Chap. 2. PRACTICE or CHYMIBTRY. 38 11 
« cond veſſel he keeps in gentle 3 till he obſerves T1 
« that the powder Which falls to the bottom is perfectly 1 
« white. If, after three or four hours digeſting, this pow- N 
« der ſtill continues tinged with a roſe colour, it is a proof = 
« that water enough was not added to diffolve all the Salt 1 
« impregnated with the tinCture of che ſolution. In this = 
« caſe, the firſt ringed "liquor muſt be poured off, and freſh (FW 
« that is ſuppoſed to remain mixed with the precipitate. "40 
« When the ore is pure, and doth not contain a great 1388 
« deal of fuſible ſtone, commonly called Fluor or Quart x, 1 
« an ounce of it generally yields tincture enough for eight 1 
« or nine ounces of water, and the liquor is of a beautifall 1 
« colour like that of the lilach or pipe · tree bloſſom. In order \ 208 
« to prove the effect of this tincture, you muſt write with « "8 
« this lilach-coloured liquor on good well-gummed paper, =” 
« that does not ſink: or you may ule it to ſhade the leaves +18 
« of ſome tree or plant, having firſt drawn the outlines 1 
« thereof lightly, with China- ink or with a black- lead pen- 1 
« cil, Let this coloured drawing, or writing, dry in a 11180 
« warm air. Lou will perceive no colour while it is cold; 1 
« but if it be gently warmed before the fire, you will fee 1 
the writing, or the drawing, gradually acquire a blue or 1 
© greeniſn- blue colour, which is viſible as long as the paper il i 
« continues a little warm, and diſappears entirely when it 1 
The ſingularity of 'this ſympathetic ink conſiſts in its pro- 1 


perty of diſappearing entirely and becoming inviſible, though 
it be not touched with any thing whatever: and Yhis diſtin- 
puſhes it from all others; which, when once rendered viſi- 
ble by the application of proper means, do not again diſap- 
pear, or at leaſt not without touching the ſtrokes on the pa- 
per with ſome other liquor. c | 
Mr. Hellot made a vaſt variety of experiments on this ſub- 
jt, and gave his ſympathetic ink ſucceſſively the properties. 
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of all others that are known. — 
lt tollows from Mr. Hellot's experiments, that it is the 
Acid of Sea-ſalt which makes this ſaline magma of a green 
colour while it is hot: that without this Acid the ſaline mar- 
ter continues red; and that the ſolution of Biſmuth-ore in 
aßla fortis may therefore ſerve as a touch- ſtone, to diſcover 
whether or no any unknown Salt under examination contains 
i vea-lalt, or a portion of the Marine Acid, | | 
He alſo proves, in the Memoirs he hath given in on this 
kbje, that the Nitrous Acid is the true ſolvent of thoſe ores 
i 5 9 7 2 i of 
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ink derives its virtue. 
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A quantity proportioned to that of the Salt uſed. 
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of Biſmuth which contain moreover Smalt and Arſenic 


That Acid diſſolves all the metallic and colouring matter 
contained in thoſe ores, ſparing nothing but the ſulphureoys 
und arſenical portion, the greateft part of which remains pro. 


cipitated; and from this calouring matter the ſympathetic 


Under the head of Arſenic we ſhall ſpeak more amply of 


\ 


this matter in Cobalt, or the ore of Arſenic, that gives a blue 


colour to the ſand with which it is vitrified. 

The Vitriolic Acid does not, properly ſpeaking, diffolre 
Biſmuth. If to one part and an half of this ſemi-metal you 
add one part of Oil of Vitriol; diſtil the whole to dryncis; 
and then lixiviate with water what remains in the reton; 


the liquor you obtained by this means will be of a reddiſh je. 


low colour, but will let nothing fall when mixed with an 


Alkali: and this ſhews that the Vitriolic Acid acts only up- 
on the inflammable part of Biſmuth, and doth not diſſolve 


its metallic eartn. 
It diſſolves the ore of Biſmuth more perceptibly than Biſ- 
muth itſelf ; becauſe the ore contains, beſides the reguline 


part, an arſenical matter, and a coloured matter, over which 


perhaps it hath more power. 2 

The Acid of Sea- ſalt attacks and diſſolves Biſmuth in ſome 
{mall meafure, but flowly and with difficulty. That this 
Acid diſſolves a portion of our ſemi-metal may be proved, 


by mixing a Fixed or Volatile Alkali with Spirit of Salt in 
which Biſmuth hath Jain ſome time digeſting ; for then 2 
precipitate falls. „„ . 
But, though 


the Marine Acid be capable of diſſolving Bik 


mutb, it doth not follow that it hath a greater affinity than 
the Nitrous Acid with this metallic ſubſtance, as ſome Ciy- 
miſts have thought; who imagined that, in the precipitation 


of the Magiſtery of Biſmuth by a ſolution of Sea: alt, the 
Acid of that Salt quits its baſis to unite with the Biſmuth 


which it precipitates, as is the caſe in the precipitations of 


Lead and of Silver by the ſame Salt, and that it forms, on 
this occaſion, a Biſmuthum corneum. 45 

On this ſubject Mr. Pott obſerved, 1. that, when only 3 
ſmall quantity of the ſolution of Sea-ſalt is mixed with the 


ſolution of Biſmuth in the Nitrous Acid, no precipitate 18 
formed: now it is certain that when the ſmalleſt quantij 


whateyer of Sea-ſalt is mixed with the ſolution either e 
Lead or of Silver, a precipitate is immediately depolited, In 


* 
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2. Mr. Pott, having examined the precipitate of Biſmuth 
thrown down by a ſolution of Sea-ſalt, found it not to have 
the properties of a metallic ſubſtance rendered horny: on 
the contrary, that precipitate being expoſed to a very violent 
fre appeared refractory, and could not be melted. 15 
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To extract Zinc from its Ore, or Calamine: 


MAKE eight parts of Calamine reduced to a powder; 
T mix this powder accurately with one part of fine char- 
coal-dnſt, previouſly calcined in a crucible to free it from all 
moiſture : put this mixture into a ſtone retort coated with 
Jute, leaving a third part of it empty: ſet your retort in a 
reverberatory furnace, capable of giving a very fierce heat. 
To the retort apply af receiver, with a, little water in it, 
Kindle the fire, and raiſe it by degrees till the heat be ſtrong 
enough to melt Copper. With this degree of fire the Zinc 
being metallized will ſeparate from the mixture, and ſub- 
lime into the neck of the retort, in the form of metallic 


2 Break the retort when it is cold, and collect the 


OBSERVATIONS. 
Tux proceſs here given for ſmelting Zinc out of Cala- 


mine is taken from the Memoirs of the Academy of Scien- 
ces at Berlin. The author of it is Mr. Marggraff, a ſkilful . 


|  Chymiſt, whom we have already had occafion to mention 


under the article of Phoſphorus. | 92 
Till this proceſs was publiſhed, we knew no method of 
obtaining pure Zinc directly from the Lapis Calaminaris. 
Moſt of the Zinc we have comes from an ore of diſſicult ſu- 
fion that is worked at Goſlar, and yields, at one and the ſame 
ume, Lead, Zinc, and another metallic matter called Cad- 
+ IN 5 mia 
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mia Fornacum, which alſo contains much Zinc, as we ſhal 
afterwards ſe. e ee e Afb 0 ; 
Ihe furnace uſed for ſmelting this ore is cloſed on its fore. 
ide with thin plates or tables of ſtone, not above an inch 
thick. This ſtone is greyiſh, and bears a violent fire, 

In this furnace the ore is melted amidft charcoal, by the 
which time the Zinc flowing with the Lead is reſolved into 
flowers and vapours, great part of which adheres to the ſides 
of the furnace in the form of a very hard cruft of earth, 
The workmen take care to remove this cruſt from time to 
time; for it would otherwiſe grow ſo thick at laſt as to leſſen 
the cavity of the furnace very conſiderably. EG 

There adheres moreover to the fore-part of the furnace, 
which is formed, as we ſaid before, of thin plates of ſtone, 
a metallic matter, which is the Zinc, and is carefully col- 
lected at the end of each melting, by removing from this 
part all the live coals. A quantity of ſmall coal is laid un. 
lighted at the bottom; and on this ſmall coal, by ſtriking 
the ſtone plates gently with a hammer, the Zinc is made to 
fall out of the other matter, known by the Latin name of 
Cadmia Fornacum, among which it appears fixed in a radiat- 
ed form. To this other matter we may properly enough 
give the name of Furnace - Calamine. The Zinc falls in the 
form of a melted metal, ali on fire, and in a bright flame. 
It would ſoon be entirely burnt and reduced to flowers, 2 
we ſhall fee, if it were not extinguiſhed, and eafily cooled 
and fixed, by being hid under the unlighted ſmall-coal pla. 
ced below on purpoſe to receive it. 

The Zinc adheres to the ſore · part of the furnace preſera- 

bly to any other, becauſe that being the thinneſt is therefor 
the cooleſt: and, in order further to promote its fixing on 
this part, they take care to keep the thin ſtone plates cool 
during the operation, by throwing water on them. 
- Hence it appears, that Zinc is not extracted from its ore by 
fuſion and the precipitation of a Regulus, like other metal- 
lic ſubſtances. This is owing to the great valatility of out 
ſemi-metal, which cannot, without ſubliming, bear the de- 
gree of fire neceflary to melt its ore. It is at the fame time 
1o combuſtible, that a great part of it riſes in flowers which 
have not the metalline form. 3 CPE 

Mr. Marggraff provides -againſt theſe inconveniences by 
working the ore of Zinc in cloſe veſſels. By this means * 
prevents the Zinc from taking fire, and being converted inte 


Lowers; ſo that it ſublimes in its metalline form. The * 


V 
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Zinc that may be forced quite over the helm. As the ope- 
ration requires a moſt violent firez theſe drops muſt needs 
iſue exceeding hot, and, without this precaution, break the 

. ient. £ FR CCC © 
— Marggraff by the fame proceſs extracted Zinc out of 
che Furnace-Calamine proeured from ores containing Zine; 
fom Tutty, which is a ſort of furnace-calamine from thei 
fowers and from the calx of Zine; and from the precipitate 
of White Vitriol; all of them matters known to be Zine, 


before him procure any Zinc. . 155 
Mr. Marggraff obſerves, that the Zinc obtained by his 


this probably is, that the Zine obtained by his method is 
more intimately combined with the phlogiſton, and contains 
a greater quantity thereof, than that which is procured in 
the ordinary ways. FEY | 


PROCESS I. 
To ſublime Zinc into Flowers. 


ww a very deep, large crucible : place it in a furnace, 


legrees nearly. Throw ſome Zinc into it, and kindle a fire 
in the furnace ſome what ſtronger than would be neceffary to 
keep Lead in fuſion. The Zinc will melt. Stir it with an 
on wire, and there will appear on its ſurface a very bright 
White flame: two inches above this flame a thick ſmoke will 
 lormed, and with this ſmoke exceeding white Flowers 
will riſe, and remain ſome time adhering to the ſides of the 
Crucible, in the form of a very fine light down. When the 


me: you will ſee the flame renewed, and the flowers begin 


Olerye th 


i at the matter will not flame; nor any more Flowers 
E. 5 25 Ss 
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OBSER VAT IONS. | 
Line takes fire very eaſily as ſoon as it is affected by a 
wa degree of heat; which proves; that in the compoſition 


of 


er in the recipient ſerves to receive and cool the drops of 


talline form, and from which nevertheleſs no body could ever 


proceſs bears being flatted under the hammer into pretty thin 
plates; which the common Zinc will not do. The cauſe of 


ſo that it may ſtand inclining in an angle of forty-five 


me flackens, ſtir your melted matter again with the iron 


ein to appear in greater abundance. Go on thus till you 
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tions obtainable out of metallic ſubſtances. 


en carry up with them little particles of undecompoſed Zing; 


theſe Flowers, even by this method. 


3 —— — 
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* muth may be ſublimed in the ſame manner; but not io cab 


with an iron wire, when you intend to convert it . 
Flowers: for there forms on its ſurtace a grey cruſtt 
ſtruts its deflagration, and bencath which it 1s 87 
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of this ſemi · metal there is very much phlogiſton, united but 
ſlightly with its metallic earth. The Flowers into which 
Zinc reſolves, during its combuſtion; are of a perfectly ſin. 
gular nature, and differ greatly from all the other Produc: 


They may be conſidered as the very calx of Zinc, or Its 
metallic earth robbed of its phlogiſton, and ſublimed during 
the combuſtion of this ſemi-metal, being probably carried 
up by the phlogiſton in flying off. For theſe Flowers, when 
once ſublimed, are afterwards exceedingly fixed: they ſuſtain 
the greateſt violence of fire without riſing, and are convert- 
ed by it into a fort of glaſs. r 

None of the methods hitherto employed, for reſtoring to 


the Flowers of Zinc their metalline for my have ever ſucceed: 


ed. When treated like other metalline calces in a crucible, 
with every kind of inflammable matter, and different ſorts of 


reducing fluxes, they never can be re-metallized: they only 


melt with the flux, and produce a kind of Glaſs. 
Mr. Marggraff indeed, as mentioned before, obtained 

Zinc from theſe Flowers, by treating them as he did Calz- 

mine in a retort with charcoal-duſt ; but as the Flowers oft 


there ſtil] remains ſome doubt concerning the reduction of 


If the crucible, into which you put the Zinc to be con- 
verted into Flowers, in{tcad of being left open, as directed, 
be covered with another crucible inveried, the two veſſch 
luted together, placed in a melting furnace, and a ſtrong 
fire immediately kindled and kept up for about half an bout; 
you will find, when the veſſels are cold, that all the Zinc 
hath left the lower erucible, and is ſublimed into the upp*! 
one, ip its metalline form, without ſuffering any decompo, 
ſition. This experiment proves, that Zinc, to be converted 
into Flowers, muſt neceſſarily be ſet on fire and burnt. 45 
it cannot burn in cloſe veſſels, any more than other com. 
buſtible bodies, and as it is volatile, it ſublimes without m 


fering any decompoſition. Regulus of. Antimon) and Bil 


ly as Zinc, which is {till more volatile than thoſe other ſemi- 
It is neceſſary to ſtir the Zinc in fuſion from time to tl 
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converted into a clotted calx. In order, therefore, to pro- 


mote the riſing of the flowers, care muſt be taken ro break 


this cruſt, as oft as it begins to form. On this there imme- 
diately appears à very bright white flame: two inches above 
the flame is ſeen a thick ſmoke, and with this ſmoke very 


inſide of the crucible, in the form of à fine down. 
M. Malouin, who, in ſundry Memoirs on Zinc, hath en- 


white Flowers rife, that continue ſome time adhering to the 


deavoured to diſcover what reſemblance there is between this 
ſemi-wetal and Tin, tried to calcine Zinc in the ſame man- 
ner as Tin; but found it ſomewhat more difficult: Zinc, 


while it is not in fuſion, doth not calcine; but it begins to 


turn to a calx the moment it begins to melt. M. Malouin, 
having repeated the fuſibn of Zinc a great number of times, 
by that means collected at laſt a quantity of the calx of this 


ſemi-meta], reſembling other metalline calces: "This calx of 
Zinc he melted in a crucible with animal fat; whereby the 


calx was remetallized, arid reduced to Zinc. T here is great 
reaſon to believe that the calx of Zinc made by this method 
is not fo much burnt as the Flowers, and that it {till contains 


i portion of phlogiſton. 
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- PROCESS . 
To combine Z inc with Copper. Braſs. Prince's Metal, &c. 


P D one part and an half of Calamine, and an equal 
quantity of charcoal: mingle theſe two powders toge- 
ture into a large crucible, or ſome other earthen veſſel that 
vill bear a melting heat. Amongſt and over this mixture 
put one part of very pure Copper in thin plates, and then 
put treſh charcoal-duſt over all: cover the crucible; ſet it in 
a melting furnace; put coals all round it, and let them kin- 
de gradually. Raiſe the fire ſo as to make the crucible very 
red-hot. When you obſerve that the flame bath acquired a 
purple or bluiſh-green colour, uncover the crucible, and dip 
mo it an iron wire, to examine whether or no the copper be 
in fuſion under the charcoal -duſt. If you find it is, mode- 
ate the force of the fire a little, and let your crucible re- 


main in the furnace for a few minutes. Then take it out 


and let 


it cool: you will find your Copper of a gold colour, 


I very malleable. 3 . 
2Z 2 We OBSER- 


iner, and moiſten them with a little water. Put this mix- 
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mereaſed in weight a fourth, or perhaps a third part, and 
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THE Lapis Calaminaris is not the only ſubſtance with 
which Copper may be converted into brafs : all other ore; 
containing Zinc, the Furnace-Calamine that ſublimes where 
a 18 of i 16+ 5 » an nay + g 

ſuch ores are worked, Tutty, Zinc in ſubſtance, may b 
ſubſtituted for it, and, like it, will make very fine Braſs; 
but, in order to ſucceed, ſundry precautions are neceſſary 

which we ſhall now lay before you. 


* 4 1 5 


\ This proceſs, is a fort of cementation: for the Calamine 
-doth not melt; only the Zinc is converted into vapours, and 
then combines with the Copper. On this the ſucceſs of the 
operation partly depends, as it is the means of the Copyer's 
preſerving its purity and malleability ; becauſe; the other me- 
tallic ſubſtances that may be united with the ore of Zinc, or 
with the Zine itſelf, not having the ſame volatility, cannot 
be reduced to vapours. If you are appriſed that the Calz- 

f mine, or other ore of Zinc uſed on this occaſion, is conta- 

| : minated with a mixture of any other metallic matter, you 

J muſt mingle luting earth with the charcoal - duſt and the mat- 

N | ter containing the Zinc; make it into ftiff paſte with water; 

1 of this make a bed at the bottom of your crucible, and ram 

| it hard down; lay the Copper plates thereon, cover them 

} with charcoal-duſt, and then proceed as before. By this 

| means when the Copper melts it cannot fall to the bottom of 

i iS the crucible, nor mix with the ore; but is borne up by tic 

mixture, and cannot eombine with any thing but the Linc, 
that riſes in vapours, and, paſſing through the lute, fixes in 
r EIEERET....:- \ 

Lapis Calaminaris, or other ore of Zinc, may alſo be pu- 
rificd before it be uſed for making Braſs ; eſpecially if adul- 
terated with Lead ore, which is often the caſe. For this 
- Purpoſe the ore muſt be roaſted in a fire ſtrong enough to 
give a ſmall degree of fuſion to the leaden matter; which 
will thereby be reduced into larger, heavier, and tougbet 
maſſes. I he molt ſubtile particles are diſſipated in the tor. 
reſaction, together with ſome of the Calamine. The Cala 
mine, on the contrary, is by roaſting. made more tende! 
lighter, and much more friable. When it is in this cond: 
tion, put it into a waſhing tray or van; dip the tray in? 
veflel full of water, and bruiſe the matter it contains. The 


_ 


water will carry off the lighteſt powder, which is the Le 
mine, and leave nothing at the bottom of the tray but the 

heavieſt ſubſtance; that is the leaden matter, which wy . 
| = 


NNE 


In this operation the charcoal-duſt ſerves, to prevent both 


once, it is not neceſſary to uſe ſo much charcoal-duſt, in 
proportion, as when you work but on a ſmall quantity; be- 
cauſe, the greater the maſs of metal, the leſs eaſily will it 
kalcine i RSS 
Though the Copper melts in this operation, yet it is far 
from being neceſſary to apply ſuch a ſtrong fire as Copper 
uſually requires to melt it : for the acceſſion of the Zinc, on 
this occaſion, communicates to it a great deal of fuſibility. 
The increaſe of its weight is alſo owing to the quantity of 
Zinc combined with it. Copper acquires ſtill another ad- 
vantage by its aſſociation with this ſemi · metal; for it remains 
longer in the fire without calcining. <6; 


n : * 


Braſs well prepared ought to be 


- 


be malleable when cold. But 
in whatever manner it be made, and whatever proportion of 
Linc there be in it, it is conſtantly found quite unmalleable 
when reihe. Ed i oz 

Braſs melted in a crucible, with a fierce heat, takes fire 
almoſt like Zinc, and from its ſurface many white flowers 
aſcend, dancing about in flakes like the flowers o Zinc. 


veel by a frong fie ie no other than the flame of the Zinc 
that is united with the Copper, and at that time burns. If 


Bras be thus kept long in fuſion it will loſe, almoſt all the 
Zinc it contains. It will alſo loſe much of its weight, and 
its colour will be nearly that of Copper. It is therefore ne- 
celſary, towards performing this operation aright, to ſeize 
the moment when the Copper is ſufſiciently impregnated 
vith Zinc, when it hath. acquired the moſt weight and the 
leſt colour, with the leaſt detriment to its ductility, that is 
Pollible, and that inſtant. to put out the fire; becauſe, if the 
Copper be left longer in fuſion, it will only Joſe the Zinc al- 
feady united with it. Skill acquired by much practice, and 
in acquaintance with the particular Calamine emplqyed, are 
nccellary to guide the artiſt ſurely through this operation 
lor there are very conſiderable differences between the ſun- 
') ores of Zinc. Some of them contain Lead, as was ſaid 
Wore, and in others there is Iron. When theſe heteroges 


"uceed augment its weight, but they render it at the fame 
"TSR + =» 8 


They are indeed the flowers of Zinc, and the flame of Braſs 
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time pale, and make it very harſh. Some Calamines re. 
quire to be roaſted before they can be uſed for this purpoſe 
and in the torrefaction emit vapours of a Volatile Alkali 
ſucceeded by vapours of a Sulphureous Spirit: others exhale 
no vapours while roafting, and may be employed without 
any antecedent preparation. Theſe different qualities muſt 
evidently produce great differences in the operation, = 

Braſs may alſp be made as Prince's metal and other imita. 


tions of Gold are actually made, by uſing Zinc in — 


inſtead. of the ores that contain it. Bur theſe compoſitions 
have not, when cold, the ductility of Braſs prepared with 
Lapis Calaminaris, becauſe Zinc is ſeldom pure, or fire 
from a mixture of Lead. Perhaps alſo the different manner 
in which the Zinc unites with the Copper may contribute to 
this variation. „ | Wa | 
To obviate this inconvenience, the Zinc muſt be refined 
from all alloy of Lead. The property of being indiffoluble 
by Sulphur, which this ſemi-metal poſſeſſes, points out x 
very practicable method of doing it. The Zinc muſt be 
melted in a crucible, and ſtirred briſkly with a ſtrong iron 


wire, while tallow and mineral Sulphur are alternately pro- 


jected upon it; but ſo that the quantity of Sulphur may 
greatly exceed that of the tallow. If the Sulphur do not 

urn entirely away, but form a kind of ſcoria on the ſurface 
of the Zinc, it is a fign that your ſemi-metal contains Lead. 
In this caſe you muſt continue throwing in more Sulphur, 
and keep ſtirring the Zinc inceſſantly, till you perceive that 
the Sulphur ceaſes to unite any more with a metallic ſub- 
Rance, but burns freely on the ſurface of the Zinc. Tie 


| ſemi-metal is then refined ; becauſe the Sulphur, which can- 


not diffolye it, unites very readily with the Lead, or oth! 


metallic ſubſtance, contained in it. 


If Zinc thus refined be mixed with pure Copper, in tic 
proportion of a fourth or a third part, and the mixture 
kept in fuſion and conſtantly ſtirring for ſome time, the Brals 
produced will be as ductile, when cold, as that made by ce. 


| mentation with the Lapis Calaminaris. © 


Wich regard to Prince's metal, and other imitations 


Sold, they are made either with Copper or Braſs re-. 
| bined with more Zinc. As it is neceflary, for giving th" 
a a fine golden colour, to mix with them other proportions © 


Zinc than that acquired to make Braſs only, they are get 


| rally much leſs ductile. In 1725, M. Geoffroy gave 2 lle, 


moir on 
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to a very large quantity. . 
1 nenen 
Pre” i 


PR OCEAN. 
Zinc diſſolved in the Mineral Acids., te 
WW FAKE N concentrated Oil of Vitriol by mixing with 


it an equa] quantity of water, Into a matraſs put 
the Zinc you intend to diſſolve, firſt broken to ſmall 85 
Pour on it fix times its weight of the Vitriolic Acid, lower: 
ed as aboye directed, and ſet the matraſs in a ſand- bath gen- 
tiy heated. The Zinc will diſſolve entirely, without any ſedi- 
ment. The Neutral Metallic Salt reſulting from this diſſo- 
Jution ſhoots into cryſtals, which go by the name of White 
Vitriol, or Vitriol of Zinc. © | 1 


OBSERVATIONS. 


Tov Zinc be ſoluble in all the Acids, and when 
combined with thoſe Acids exhibits ſome uncommon pheno- 
mena, yet M. Hellot is the firſt that ever gave a particular 
account of what happens in thoſe diffolutions : ſo that all we 
have tp ſay on this head is extracted from that Gentleman's 


Memotrs., If a ſolution of Zinc in the Vitriolie Acid, pre- 


pared according to the directions in the proceſs, be diſtilled 
from a retoft placed in a ſand-bath with a graduated heat, 


almoſt half the liquor preſently comes over in pure phlegm. 


A ſmall quaiitity of a Sulphureous Acid Spirit riſes next. 


A greater force of fire is now requiſite: the retort muſt there- 


fore be removed into a reverberatory, and the diſtillation 
continued with a naked fire. On the firſt impreſſion of this 
heat an odour of Liver of Sulphur diſcovers itſelf, which 
becomes ſharp and ſuſfocating towards the end of the diſtil- 
lation, In two hours time white vapours begin to appear, 
as in the rectification of common Oil of Vitriol. If the re- 
ceiver be then ſhifted, you will obtain an Oil of Vitriol, in 
quantity about the eighteenth part of the whole uſed in the 
diſtillation, which, though ſulphureous, is yet ſo concen- 
iratec, that, if a few drops thereof be poured into a weak 
Oil of Vitriol, they fall to the bottom with as much noiſe 
as if they were ſo many bits of red-hot irdn, and heat this 
Vil of Vitriol as much as common Oil of Vitriol heats water. 
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the diſtillation, he obtained a ſmall quantity of the Acid 
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with almoſt all the ſame phenomena. M. Hellot, obſerving 


mi- metal may be reduced, by the means of ſolvents, to the 


in Flower 8. 
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At the bottom of the retort there remains a dry, white 
cryſtalline, ſaline maſs, exceeding in weight the Zinc thy 
was diſſolved, about a twelfth part of the whole weight of the 
liquor. The increaſe. of its weight is owing to a portion a 
the Vitriolic Acid that remains concentrated in the Zine, 
and could not be expelled by the fire. This portion of Acid 
adheres to it moſt tenaciouſly : for, though M. Hellot ke 
the retort containing it during two whole hours in ſo violent 
a fire that the veſſel began to melt, the ſmalleſt vapour did 
SE . -. :- nnd: oct 
This ſaline caput mortuum is in the form of needles, 
much like the Sedative Salt. It is cauſtic, grows conſider. 
ably hot when water is poured on it, and gives in the air, 
but ſlowly. Spirit of wine, digeſted with this Salt for eight 
or ten days, acquires the ſame ſmell as that which is mixed 
with concentrated Oil of Vitriol in preparing Ather. 
Zinc is diſſolved by the Nitrous and Marine Acids, much 
in the ſame manner as by the Vitriolic; except that the Ma- 
rine Acid does not touch a black, ſpungy, rarefied matter, 
which it ſeparates from the Zinc. M. Hellot ſound upon 
trial that this matter is not Mercury, and that it cannot be 
reduced to a metallic ſubſtance. l 

That ingenious Chymiſt diſtilled likewiſe Solutions of 
Zinc in the Nitrous and Marine Acids. There came over 
at firſt, as there did from the ſolution made by the Vitrioli 
Acid, an aqueous, and then an acidulated liquor. : At laſh, 
by exciting the fire with great violence, towards the end of 


that hath been employed in the diſſolution: but the ſmall 

portion of Acid thus obtained was exceeding ſtrong; and the 

quantity of the Nitrous much more conſiderable than that of 

r os 

A ſolution of Zinc in the Marine Acid, being diſtilled to 

dryneſs, yields a Sublimate on applying a violent heat to il. 
All the Acids diſſolve with eaſe, not only Zinc, but 1 


Flowers alſo; and that nearly in the ſame quantity, and 


that the reſidues of molt. of the ſolutions of Zinc 555 
great reſemblance with its flowers, is of opinion that this ſe· 


ſame ſtate into which it is brought by the fire when ſublimed 
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OWDER ſome Cobalt, white Pyrites, or other Arſeni- 

cal matters. Put this powder into a retort with a ſhort 
wide neck, leaving a full third thereof empty. Set your re- 
tort in a reverberating furnace; Jute on a receiver; heat your 
reſſe] by degrees, and increaſe the fire till you ſee a powder 


degree as long as the ſublimation continues: when this begins 
to flacken, raiſe your fire, and make it as ſtrong as the veſ- 
{els will bear. When nothing more aſcends, let it go out. 
On unluting the veſſels, you will find in the receiver à little 
Arſenic in the form of a fine light Farina. The neck of the 
retort will be full of white flowers, not quite ſo fine, ſome 
of which will appear like little cryſtals ; and if a good deal 
of Arſenic be ſublimed, a ponderous matter, like a white, 
ſemi-tranſparent glaſs, will be found adhering to that part of 
the neck of the retort which is next its body. © WE 


OBSERVATIONS. 


ARSENTC is a metallic ſubſtance ſtill more volatile than 
Linc; ſo that it.cannot be ſeparated from the matrers with 
wich it is mixed otherwiſe than by ſublimation. It is pro- 
per, however, to take notice, that it is not naturally in a me- 
ulli form, and that, properly ſpeaking, the whole Sublimate 
obtained from Cobalt, as above directed, is nothing but a 
metallic calx, that cannot be brought to the form and gloſs 
of a metal, till it be worked up with fatty matters, as we 
al ſhew in its place. . . 
Thy 9 is of a very fingolar nature, and differs from 
l in er metallic calx, in that this is volatile, and all the 
1 pm; fixed ; even thoſe procured from the ſemi-me- 
ad e Flowers of Zinc, which are juſtly conſidered as 
cined Zinc, though obtained by a fort of ſublimation, 
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To extract Arſenic from its Matrices.  Zaffre or Smalt. 


ſablime into the neck of the retort. Keep up the fire in this 


Ake 


3 ů ——— — — — ä 
— _—_—_— I 1 8 2 
— pt rn Wage 


22 


— 
* — — bY 
EC 5 
gt, — 
= *F 


— 2 * — — 
po 8 —— _—_ 


"x" 
— — 
— 


ä — . LET . Aa * 9 K— K — 
„ . r 
ho » — - — —— — — — 8 


= ——__—_— _ — - _ 
— - _— — -— — — 
— — 22 — - — — 
_ - — — - — _ 
— — — — — — N 


— =D 
< 


- —_—_ — 


- — — — — 
— — =. — — 


— —— — 


— 


— — 


— —_ — 
oO 


—— 
— 


— — 
ey” Is, . * 


— 


— — ——— - 
. 


this account it is impoſſible to extract from Cobalt, or other 


But when fouled in this manner, it may caſily be brought to is 
due degree of whiteneſs : it need only be ſublimed once more 


extract Arſenic out of the earths in which it is fixed. 1 


it makes of a lighter or deeper yellow, or even red, 


[ 


are not for all that of a volatile nature, but rather exceedino. 
ly fixed; ſeeing they are capable of ſuſtaining the moſt vie. 
lent fire, and melt inſtead of ſubliming. Arſenic, on the 
contrary, is not only extracted from its ore by ſublimation 
but when once ſublimed continues to be volam., and flies of 
in vapours as ſoon as it is expoſed even to a moderate degree 
of hear. gs: : 

This metallic matter, before it is combined with the phlo- 
piſton, is called White Arſenic, or plain Arſenic : it acquires 
the title of Regulus of Arſenic when it is united with the 
phlogiſton, and glitters like a metal. 5 
Though Atſenic be volatile, yet it requires a pretty ſtroig 
fire to ſeparate it from the minerals containing it, eſpecial j 
in cloſe veſſels; becauſe it adheres, very, cloſe to earthy an 
vitrifiable matters. This adheſion is ſo firm, that, when 
thus combined, it is capable of bearing a melting heat, and 
vitrifies with metallic calces, and other fuſible matters. On 


Arſenical matters, all the Arſenic they contain by working 
them only in cloſe veſſels. If ſuch matters are to be freed 
from all their Arſenic, you muſt, after you have extracted 
all they will yield by diſtillation, put them into a crucible 
and ſet it uncovered in the midſt of a ſtrong fire. Many 
Arſenical vapours will {till rife; and care muſt be taken to 
ſtir the contents of the crucible frequently with an iron rod, 
to facilitate the diſcharge of the remaining Arſenic. 

It often happens that the Arſenic, obtained from minerals 
by ſublimation, is not very white, but of a lighter or darke! 
grey colour. This is owing to ſome particles of inflammadl: A 
matter, from which Arſenical minerals are ſeldom quite ſee. bh 
A very ſmall quantity of phlogiſton is ſufficient to depme 4 
much Arſenic of its whiteneſs, and to give it a grey colo. | 


after mixing it with ſome ſubſtance on which it doth not 20, 
Sea- ſalt, for inſtance. If the matters from which Arſenic l 
extracted contain Sulphur alſo, as ſome pyrites do, the Ar 
ſenic ſublimes with much leſs hear, than when it is united 
with earthy matters only; becauſe it combines with the Sul. 
phur, wherewith it hath a great affinity, and the Sure 
ſerves to ſeparate the Arſenic, by this interpoſition, from i: 


earth. In conſequence hereof, Sulphur may be ene 


i which 
in pro- 
1 portiot 


caſe, the Sulphur changes the colour of the Arſenic 
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ortion to the quantity there is of it, and to the degree of 
Fe that hath a&ed on both together. 
The conſiſtence of Arlenic is different, according to the 
degree of heat applied in ſubliming it. If the Arſenical va- 


pour meet with a cold place, it gathers there in the form of 


a poyder,, as the Flowers of Sulphur do: this is the caſe 


with that which falls into the receiver in diſtilling it. But if 


it be ſtopped: in a hot place, and cannot eſcape from that 
heat, it condenſes into a heavy, compact, ſemi-tranſpa 
body, baving,undergone. the firſt degree of fuſion. 


et it cannot be perfectly melted, ſo as to flow like other 
fuſed matters: not that it 18 refractory; for, on the contrary, 


the degree of heat in which it begins to melt is very mode- 
rare, and it is in its Own. nature very fit to promote the fu- 
fon of refraftory matters: but the reaſon is this; it is neceſ- 
o fuſe it, and theſe yapours burſt the veſſels, if they find no 


vent. : 


rent 


farily converted into vapours hy the degree of hear neceſſary 


arſenic made yellow hy, a mixture of Sulphur, which is 


alſo called Orpiment, is reducible to the form of a ſolid Sub- 


. 


"WE. * 


limate with more eaſe ; becauſe it is alloyed with a twentieth, 
or perhaps a tenth part, of its weight of Sulphur, which 
renders it more fyſible. ee e een 

Red Arlenic, which contains ſtill more Sulphur, melts 
alſo more eaſily, It then becomes of a tranſparent red, like 


a ruby: and hence, when it is in this form, it is called Ruby 


of Arſenic. C ²˙· 8 = 

„ben a combination of Sulphur and Arſenic is wanted, 
is better to mingle and diſtil together ſuch minerals as con- 
nin Sulphur and Arſenic, the white and the yellow pyrites, 
br inſlance, than to mingle pure Arſenic with pure Sulphur: 


bu the great volatility of theſe two ſubſtances is a hinderance 


lo their uniting z whereas, when combined with other mat- 
fees they are capable of ſuſtajning a much greater degree of 
eat, which favours ard promotes their union. 


» 3 


Thoſe who work by the great do not extract Arſenic out 


x Cobalt by diſtillation : they throw. the ore mixed promiſ- 


bal with wood and charcoal into a great furnace, from 


Fence a flue carries the yapours into a long winding paſ- 

de acrols which beams of wood are fixed at proper diſtan. 

ces from each other. The Arſenical vapours being conduct- 

«imo this paſſage, adhe > ides thereof : 

af that lye acroſs it. The fuliginous parts of the com- 
wagt «xg Ming lighter gſcend bigher, and go out 
ough a chimney at the farther end of this paſſage. 
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The Arſenic fublimed by this method is not white, but cf 


a grey colour; owing to the inflammable matter of the woog 


and charcoal with which the ore is torrefied. 


When all the Arſenic the Cobalt will yield is thus ſepartt. 
ed, the earthy. fixed matter left behind is mixed with dien 


fuſible matters and vitrified, and produces a glaſs of a beau. 
tiful blue colour. It is called Small. This glaſs is to be 
prepared in the following manner. 
Take four parts of fine fuſible ſand, an equal quantity of 
any Fixed Alkali perfectly depurated, and one part of Cobalt 
from which the Arſenic hath been ſublimed by torrefaction. 
Pulverize theſe different ſubſtances very finely, and mix then 
thoroughly together; put the mixture into à good crucible 
cover it, and ſet it in a melting furnace. Make a ſtrong fire, 
and keep it up conſtantly in the ſame degree for ſome hour. 
Then dip an iron wire into the crucible; to the end of which 
a glaſſy matter will ſtick, in the form of threads, if the fu- 


ſion and vitrification be perfect. In this caſe take the cruct- 


ble out of the fire; cool it by throwing ire, it, and then 
l 


break it. You will find in it a glafs, which will be of an er- 
ceeding deep blue, and almoſt black, if the operation hath 
ſuceteded. This glaſs, when reduced to a fine powder, ac- 
quires a much brighter and more lively blue colour. 

If you find after the operation that the glaſs hath too littl 
colour, the fuſion muſt be repeated a ſecond time, with twice 
or thrice the quantity of Cobalt. If, on the contrary, the 
glaſs be too dark,, leſs Cobalt muſt be uſed. 

' Inſtead of the mixture here preſcribed you may employ a 
ready-made glaſs, providing it be white and fuſible. But a 
glaſs is always hard to melt, and as the mixing Cobalt wi 


it renders it ſtill more reftactory, therefore though an Alk 


line Salt be one of the ingredients in its compoſition, it 3 
proper to promote the fuſion, by mixing therewith calcined 
wine-lees, in the quantity of one third part of the weight d 
_—__ THE To 

In order to make the affay of a particular Cobalt, with 
view to know what quantity of blue glaſs it will yield, it 
neceſſary to perform the operation in the manner here ſet 


n » 


down; a great deal of time and trouble may be faved by 


'melring one part of Cobalt with two or three parts of * 
This Salt is very fuſible, and turns, when melted, into 2 * 
Nance whith, for a time, poſſeſſes all the properties of gl 

In this trial the glaſs of Borax will be nearly of the fm 
colour as the true glaſs, or Smalt, made with the fa 


Ide 
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The ores of Biſmuth, as well as Cobalt, yield a matter 
| that colours glaſs blue; nay, the 8malt made wich theſe ores 
is more beautiful than that procured from the ore af pure 


; 7 Arſenic. Some Cobalts yield both Arſenic and Biſmuth, 

| When ſuch Cobalts are uſed, it is common to find at the 

, bottom of the crucible a little button of metallic matter, 

e which is called Regulus of Cabalt. This Regulus is a fort of 
Biſmuth, generally adulterated with a mixture of ferruginous 

f and arfenical ports... ff non Pe aro fu Hed fa TA 

t The heavieſt and maſt fixed Flowers of Arſenic, procured 

. from Cobalt; have likewiſe the property of giving a blue co- 

n Jour to glaſs. But this colour is faint: it is owing to a por- 

0 tion of the colouring matter carried up along with the Arſe- 

G nic. Theſe Flowers may be made an ingredient in the com- 

v. poſition of blue glaſs, not only becauſe of the colouring prin- 

h ciple they contain, but alſo becauſe they greatly promote 

U- fulon ; Arſenic: being one of the molt efficacious fluxes 

tb nern. wn n , ðͤ n 

en In ſhort, all thoſe blue glaſſes, or Smalts, contain a cer- 

1. tain quantity of Arſenic; for à portion of this ſemi- metal al- 

th ways remains united with the fixed matter of the Cobalt, 


IG» though roaſted for a long time, and in a very hot fire. The 
portion of Arſenic that is thus fixed vitrifies with the colour. 


the ing matter, and enters into the compoſition of the Smalt. 
ict The blue glaſs made with the fixed part of Cobalt hath 
the ſeveral names, according to the. condition in which it is. 


When it hath undergone the firſt imperfe& degree of fuſion 
71 only it is called Zaſfre. It takes the name 6f Smalt when 
t 25 perfectly vitrified : and this again being pulverized is called 
Powder-blue, or, if finely levigated, Blue Enamel; becauſe 
lka- it is uſed in enamelling, as well as in painting earthen ware 


t 15 and porcelain. 2 8 {Sd | 
ned | 3 
it of = 
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To ſeparate Arſenic from Sulphur. 

2 dy by * ? : 


i N 


PIWDER the! yellow or red Artenie which you intend 


with 2 Fixed Alkali 'refolved into a liquor. Dry the mixture 
PAR put it into a very tall glaſs cucurbit, and fir on a 
E | = this cucurbit in a ſand-bath ; warm the veſ- 
ay, and-incteaſe/theifire by degrees, till you perceive 

wt no more Arſenic ſublimes. The Arſenic, which before 
3 . Was 


# 


af 9 ELEMENTS H FA 8g z 
= was yellow or red, riſes into the head partly in white floy. 

z ers, and 18 a compact, white, ſemi-tranſparent mat: 
ter, which looks as if it were vitriſied. The Sulphur con: 1 
bined with the Fixed Alkali remains at the bottom of the 

0 cucurbit. % ad Leo OS ee \ 
OBSERFATIONS. 
A Fixed Alkali bath more affinity than any metallic ſubs | 
ſtance with. Sulphur : fo that it is not ſurpriſing Sulphur 
' ſhould be ſeparated from Arſente by its interpoſition. Yet \ 
there is an inconvenience attends the ufe of it: for it hath j { 
great affinity with the Arſenic alſo, and ſo always retains ] 
ſome part thereof, which continues fixed with it. For this 6 
reaſon care ſhould be taken not to mix, with ſulphurated Ar: 
ſenic, a greater quantity of Alkali than is neceffary to abſorb t 
the Sulphur it contains. Nothing, however, bur experience 7 
and repeated trials can teach us the exact quantity of Alkali 't 
that ought to be employed; becaufe the quantity of Sulphur 0 
that may be contained in yellow or red Arſenie is indefinite. b 
he veffel ought to be tall, that the upper part of the head, t 
where the Arſenical particles condenſe, may be the leſs er: f 
poſed to heat. Towards the end of the operation the fire 0 
muſt be ſtrongly excited, fo as to make the ſand red-hot; ! 
becauſe the laſt portions of Arſenic that rife are ſtrongl) re- 5 
tained by the Fixed Alkali. . f 
Arſenic that is grey or . blackiſh may be depurated and 
wWuhitened by the fame means; becauſe a Fixed Alkali abſorbs a 
_ > the phlogiſton likewiſe with great avidity. Mercury, as wel l 


as a Fixed Alkali, is an excellent additament for feparating ö 
Arſenic from Sulphur. If you will uſe it for that purpoſe, | 
reduce the ſulphurated Arſenic to a very fine powder, by tl 

. rubbing it a long time in a glaſs mortar ; when it is well pul- c 
verized, tet a few drops of Mercury fall upon it, by ſqueez- i 

ing it through chamoy, and continue the trituration. Thc J 
yellow or red colour of the Arſenic will inſenſibly change, c 

and gradually grow darker as the Mercury incorporates with t 

it. When the Mercury is perfectly killed, add a little more K 

of it than yon did the firſt time, and in the ſame mannet: b 
continue to triturate till it diſappear; and thus go on adding , 
more and more till the Mereury you add remain quick | 4 
you can kill no more of it. Netther the red nor the 7 g 

| — colour will then appear in the mixture z which will be e 
1 . if it contain but a little Sulphur, and black, if 2 gert 


Put 
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put this mixture into a very tall glaſs cucurbitz fit vii 4 
blind-head 3 ſet it in a ſand-barh, aud bury it in the fand as 
far as the contained mixture reaches. Heat the veſſels) andz 
during the whole operation; keep up a degree of fire à little 
weaker than that required for ſubliming Cinabar? White 
Arſenical Flowers will adhere to the upper part of the head, 
amongſt which will be ſome beautiful cryſtals of Arſenite 3 


but not entirely free from Arſenic. If you deſire ts have 
your Cinabar and your Arfenic puter, and more wunmixet! 
with each other; ſeparate the upper ſublimate, which is Ar- 
ſenical, from the lower; which eonfiſts chiefly bf Cinabar: 
Powder each of them coarſely, and ſublime them ſeparately 
ach in a different cucuf htl!!! 88 

On this occaſion the Mercury ſeparates the Sulphur from 
the Arſenic, becauſe it hath a greater affinity than Arſenie 
with that mineral. It is not the only metallic ſubſtance of 
this character: for; as hath been ſhewnz; there are ſeveral 
others that have. a greater affinity than Mercury with Sul- 
phur, being able to deeompoſe Cinabar by their interpoſ- 
tion. Yet thoſe: metallic ſubſtances muſt not be ſubſtituted 
for Mercury in the preſent operation: becauſe there is none 


Arſenic, or even as ſtrong an one as they have with Sul⸗ 
pbur; whereas Mercury will by no means unite with Ar= 
ſenic. 3 FVV 


This method of ſeparating Arſenic from Sulphuf hath.twv 


The firt is, that by this means all the Arſenic contairied in 
the mixture is extratted out of it; and the ſecond, tllat; as 


trouble of groping out, as it were; by trials the quantity ne- 


Judice to the operation. But then it is attended with thè in- 
convenience of being much more tedious and more laborious 
than the other. For, in the firſt place, it requires previouſ- 
ly a very tireſome triturationy in 6tder to procure an union 
ween the Sulphur and the Mercury, and ſo to form an 
#thiops ; without which the Mereury and the ſulphurated 
Arſenic will ſublime: ſeparately, fo that no decompolition 
Fl be effected; Secondly, though the Mereury be ſuflici- 
d united -with the Sulphur of the Arfenie by the long 
"turation that precedes the ſublimation; this deth Hot, pre- 
"at as we took notice above; the ſublimed Arſenic and 
Cinabar 
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and underneath them you will find ſome Cinabar ſublimedy 


of them but hath at the ſame time a very great affinity with 


advantages over that in Which a Fixed Alkali i the medium: 


Mercury doth not abſorb Arſenic, we are not put to the 


celfary to be added; and that, though more be added than 
is neceſſary to abſorb all the Sulphur, it will be of no pre- 


- | Vt | 
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 Cinabar from being in ſame meaſure. blended -together ; b 
that each requires a ſecond ſeparate ſublimation to render | 
WEL: r ee 


Tpheſe inconveniencies cauſe a Fixed Alkali to be ui 
preferably to Mercury ; the loſs of a ſmall quantity of the 
Arſenic, which remains united with the Alkali, being link 
regarded; as that metallic ſubſtance is neither ſcarce not 
RS: ono bad He oy ono geo... 

When Arſenic is united with a great quantity of Sulphur 
it may be freed from a part thereof without — e 
of any third body: it is ſufficient for the purpoſe to ſublime 
it with a very gentle fire, increaſed by inſenſible degrees. 
The moſt ſulphureous part aſcends firſt; what riſes after. 
wards is more Arſenical, and leſs ſulphureous; and the lf 
flowers of all are pure Arſenic, or at leaſt nearly ſo. 
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PROCESS IL. 


To give Arſenic the Metalline Form. Regulus of Arſenic. 


FAKE two parts of white Arſenic in fine powder, one 
1 part of the black flux, half a part of Borax, and 2 
much clean iron filings. Rub the whole together, in order 
to mix them thoroughly. Put this mixture into a good cru- 
cible, and over it put Sea-falt three fingers thick. Cover 
the crucible; ſet it in a melting furnace; and begin with a 
gentle fire to heat the crucible equally. ... 
When arſenical vapours begin to aſcend from the crucible, 
raiſe the fire immediately ſo as to melt the mixture. Exa- 
mine whether or no the matter be thoroughly melted, by in- 
trodueing an iron wire into the crucible; and if the fuſion 
be perfect, take the crucible out of the furnace. Let it cool; 
break it; and you will find in it a Regulus of a white aud 
livid metallic colour, very brittle, ſcarcely hard, but rather 
friable. ee tt ee e 
OBSERVATIONS. 
_ Writs Arſenic is, as hath been ſaid, a metallic cals; 
and conſequently wants no more, in order to its acquir!"s 
the metalline properties, than to be combined with the pho: 
giſton: this is effected by the operation before us. 


| The Iron added doth not ſerve here, as in making the Re- 
gulus of Antimony, to precipitate the Regulus of — 


— 
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by ſeparating it from ſome other ſubſtance with which it was 
united: on this occaſion it does nothing but join the 'Regu- 
jus of Arſenic, ''to Which it gives folidity- and” confiftence: 
This is the only reaſon of its being made an ingredient in 
the mixture; as the Regulus of Arſenic, without it, would 
have ſuch a tender conſiſtence, that it could ſcarce be handled 
without falling aſunder into little bits. The Iron procures a 
further advantage in this proceſs ; which is, that it prevents 
| a great quantity'of Arſenic from being loſt in vapours: för 
| the Arſenic, with which it combines, is reſtrained, and, in 
ſome meaſure, fixed by it. T 

Copper may be ſubſtituted for Iron, and procures the ſame 
nne e Te TH CR 0 

It is very neceſſary to remove the crucible from the fire as 
ſoon as the matter is melted, and indeed ro cool it as expe- 
ditiouſly as poſſible, 'to prevent the Arſenic from flying off 
in vapours: for, when once the Regulus is formed; the pro- 
portion of Arſenic, with reſpect to that of the metal mixed 
with it, is continually leſſening while it ſtays in the fire; fo 
that, after ſome time, there will be left in the crucible, not 
a Regulus of Arſenic, but only Iron or Copper) alloyed 
with a little Arſenic. On this occaſion the Copper turhs 
white, and aſſumes the colour of Silver; but it ſoon tarniſh» 
«in , ao 7 ne OE 

It is eaſy to perceive, by what hath been ſaid, that the 
Regulus of Arſenic made according to this proceſs is never 

. pure, but contains always a conſiderable quantity of Iron or 
| Copper, whatever precautions be uſed: but t- is difficult to 
zwoid this inconvenience, for the reaſons above aſſigned; and 
if we attempt to fuſe Arfenic alone, with reducing fluxes, 
the greateſt part thereof is diſfipated in vapours, long before 
the very flux begins to melt: and that part of it, which is 
found metallized, is not collected in one maſs at the bottom 
of the crucible, as in other metallic reductions; but in ſmall 
particles, diſperſed and mixed among the ſeortæ. There are 
nevertheleſs ſeveral expedients for obtaining a Regulus of 
run abſolutely pure, and unalloyed with any metallic 
ubſtance. | | ee 

Firſt: into a little low cucurbit, covered with a blind- 
head, put Regulus bf Arſenic made with Iron or Copper; 
kt this eucurdit in a fand · bath; heat it till the fand degins 
o grow red, and you will ſee part of the Regulus ſublime 
nto the head, {till retaining its metalline fplendour. The 
portion of Regulus thus ſublimed is pure Arſenic, or # leaſt 
contains but a very ſmall portiott of the adventitious arr 

| i 
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which mar have been carried np with it. What is left in 
the batten of the cucufhit is che metal that was added, fill 
contajning a little Arſenic, which contigues obſlinately fixes 
with, it, and which the violence of fire is unable to force 
away from it in cloſe yefles. tf 
.. Secondly : mix your Arſenic in equal parts with the black 
Hux; put the mixture into ſuch a cucurbit as that laſt men, 
tioned ; and apply to it the ſtrongeſt depree. of. heat that can 
be procured by a ſand- bath; arſenical flowers,” of a blackiſh 
grey colour, will firſt ſublime into the head, and after them 
a Regulus of Arſenic of a white metalline colour, which is 
pretty gloſſy, but tarniſhes very ſoon in the air. This Re. 
gulus hath no ſolidity: it is exceedingly friable; but it is 
Thirdly : I have alſo made a Regulus of pure Arſenic by 
another method, which produces a much greater quantity 
thereof, with a much ſmaller degree of heat, For this pur: 
poſe I powder. the Arſenic, and mix with it any Fat Oil; ſo 
that the mixture may be like a liquid paſte : this paſte I put 
into a little phial of thin glaſs, like one of thoſe uſed by 
apothecaries ; I ſet this phial in a ſand-bath, and gradually 
Need till the bottom of the pot containing the ſand begin to 
de red. Part of the Oil firſt riſes out of the phial in vapour, 
which muſt be ſuffered to paſs off. After this the upper part 
of the phial is gradually lined, on the inſide, with a glitter. 
ing metallic cruſt, which makes it look like. a quick-{ilyered 


* 


glaſs. This cruſt is the Regulus of Arſenic, When it be: 
gins to ſublime, the mouth of the pbial muſt be flight 
ſtopped with a bit of paper, and the heat increaſed a lil, 
till you ſee that nothing more riſes. 


* - — J 


Ik you break the bottle after the operation, you will find 
its upper part cruſted oyer with a cgat of Regulus, thicker 
or thinner in proportion to the quantity of Arſenic employ: 
ed. The Regulus ig in a maſs, of 2 beautiful brilliant e. 
lour, which to me e to ſtand the air better than that of 
any Regulus made by 'gther methods; probably becauſe o 
the great quantity of fat matter with which it is united, anc 
by which it is defended. „„ 1 
© This Regulus of Arſenic is abſolutely pure, and 2 . 


greater quantity thereof is obtained, by this method, thay 
c is muct 
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ſublimed in Regulus: whereas, when the black flux is em- 
loyed, a pretty conſiderable part of the Arfenic unites with 
Alkaline part of the flux, and remains fixed therewith. 
In our operation there is nothing left at the bottom of the 
phial, except an oily, light, but very fixed coal. 
Regulus of Arſenic, in whatever | manner made, may be 


| of a Fixed Alkali, or of Mercury, applied in the ſame man- 


ner as for ſeparating Arſenic from Sulphur. _ 2 


— 
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To diſtil the Nitrous Acid. by the interpoſition of Arſenic. 
Blue Aqua Fortis. A new Neutral Salt of Arſenic. 


9 bs TINY 


ULVERIZE finely any quantity you pleaſe of refined 
Salt-petre. Mix it accurately with an equal weight of 
white cryſtalline Arſenic, well pulverized, or elfe with very 


white and very fine flowers of Arſenic. Put this mixture 


imo a glaſs retort, leaving one half of it empty. Set your 
retort in a reverberating furnace; apply a receiver having a 
ſmall hole drilled in it, and containing a little filtered rain- 
water; lute the receiver to the retort with ftiff lute. Begin 
with putting two or three ſmall live coals in the aſh-hole of 
the furnace, and replace them with others when they are 
ready to go out. Go on thus warming your veſtels by infen- 
ſible degrees, and put no coals in the fire-place, till the re- 


| toit begin to be very warm. You will ſoon fee the receiver 


hlled with vapours of a dark-red, inclining to a ruſfet colour. 
With a bit of lute ſtop the little hole of the receiver. The 
Yapours will be condenfed in the water of this veſſel, and 
dye it a very fine blue colour, that will grow deeper and 
deeper as the diſtillation advances, If your Salt - petre was 
act very dry, ſome drops of Acid will alfo come over, and 
falling from the noſe of the retort mix with the water in the 
receiver, Continue your diſtillation, increaſing the fire little 
by little as it advances, but exceeding ſlowly, till you ſee 
then let your veſſels cool. | 

hen the veſſels are cold, unlute the receiver, and, as 
erpeditiouſſy as you can, pour the blue aqua fortis it con- 
tains into a cryſtal bottle; which you muſt ſeal hermetically, 
| CEO colour difappears in a fhort time when the liquor 
kes air. You will find in the retort a white ſaline maſs 
A  - moulded 
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tht when the retort is red-hot nothing more comes off; and 
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moulded in its bottom, and ſome flowers of Arſenic ſublim 
ed to its upper cavity, and into its nec. 
Pulverize the ſaline maſs, and diſſolve it in warm water 
Filter the ſolution, in order to ſeparate ſome arſenical part 
| that will be left on the filter. Let the filtered liquor evapo- 
rate of itſelf in the open air; when it is ſufficiently evapo- 
rated, cryſtals will ſhoot in it repreſenting quadrangular 
priſms, terminated at each. extremity by pyramids, that are 
alſo quadrangular, Theſe cryſtals: will be in confuſed heaps 
at the bottom of the veſſel: over them will be other cryſtals 
in the form of needles; a ſaline "vegetation "creeping along 
the fides of the veſſel; and the ſurface of the liquor will be 
obſcured by a thin duſty pellicle. | 


1 
v 


OBSERVATIONS. 


ARSENIC, as we took notice in our Elements of the 

Theory, befides the properties it hath in common with me- 

tallic ſubſtances, poſſeſſes others alſo in common with ſaline 
ſubſtances. One of the moſt remarkable among the latter is 

that of decompoſing Nitre; of expelling the Acid of that 

| Salt from its Alkaline, baſis, aſſuming its place, and forming 
with that Alkali a Neutral Salt, which is very ſoluble in wa- 


ter, and ſhoots into regular cryſtals, 


To inquire into what paſſes in the decompoſition of Nitre 
by Arſenic, and into the. new Salt reſulting from thence, 
was the deſign of the firſt Memoir given in by me to the 
Academy of Sciences on this ſubject, and from that the preſent 
proceſs is copied. Though the whole quantity of Atſenic 
preſcribed in the proceſs doth not enter into the compoſition 
of the new Neutral Salt, ſeeing ſome. of it ſublimes in 
flowers, that quantity muſt. not therefore be thought too 

reat : for we Fe, on the other hand, that part of the Nitre 
Is not decompoſed, The needle- like Salt is no other than 
Nitre that hath not ſuffered any decompoſition, ang actual 
deflagrates on liye coals like common Nitre.  _ 
The precaution of putting ſome water in the receiver 1» 
abſolutely neceſſary, to condenſe the nitrous vapours that 
riſe in the diſtillation: for they are ſo elaſtic, ſo volatile, ſo 


- 


dephlegmated, that a very ſmall part of them will othct- 


wiſe be condenſed into a liquor, while the reſt will remain 
in the form of vapours, to which vent muſt be given throug! 
the ſmall hole in the receiver, as without that they will burll 
the yeſlels with impetuolity : and conſequently {carce = 
1 * 13 8 ; ; f Acid 


Chap. 4. PRACTICE or CHYMISTRY. 379 1. 

Acid will be obtained; eſpecially if the Nitre/ employed be I 

very dry, as it muſt be O be 4 educible into a fine powder. | i 

The blue colour communicated by the Nitrous Acid to 0 ith 

the water is very remarkable. The cauſe that produces this 4 

colour is not Je TnAuuöumn ing noo % 144 e de il | 

Though the Acid is, on this oecaſion, mortified by a great 1 
quantity of water, yet, when it riſes out of the retort, it is 0 

{ concentrated as to form, even with that water, if too 1 

much be not put in, a moſt active and even ſmoking agua, ill; 

fen enn ene Li 

It is neceſſary in this operation, and more ſo than in any {f 

other, to warm the veſſels gradually, and to proceed exceeding - i} 

ſlowly; otherwiſe the artiſt runs the riſque of ſeeing his veſſels ny 

burſt to pieces with violence, and with great danger to his I 

perſon : for Arſenic acts on Nitre with incredible vivacity; G's 
he inſomuch that, if a mixture of Nitre and Arſenic be heated FA 
e. to a certain degree, the Nitre is decompoſed almoſt as rapid- 
ne Iy, and with as great an exploſion, as when it is made to 1 
is fulminate- with an inflammable matter. In ſhort, the ap- at 
at pearances ate ſuch, that one would be almoſt induced to Wt. 
ng think the.Nitre really takes fire on this occaſion ; though it Mt 
a. be only decompoſed juſt as it is by the Vitriolic Acid. To [118 
| The ſolution of the caput mortuum of this diſtillation con- 08 
tre tains, at the ſame time, ſeveral ſorts of Salts : to wit, 1. the if 
ce, Neutral Salt of Arſenic, formed by the union of the Ar- 6 
the ſenic with the baſis of the Nitre; this ſhoots into the priſ- fY 
ent matic cryſtals above-mentioned : 2. fome Nitre that bath 1 
nic not been decompoſed; this forms the needles and part of the 158 
ion regetations : 3. a ſmall portion of Arſenic, that is known N. 
in to be ſoluble in water; this forms the thin dark pellicle "Wh 
too that covers the ſurface of the liquor when it begins to eva- j 
itre Porate. 5 | | f 5 1 


or the properties of this new Neutral Salt of Arſenic 
Jou may, conſult what we have ſaid thereupon. in our Ele- 


ments of the Theory, and in the Memoirs of the Academy 
of Sciences. 17 7 814 * 2 (res. 90 | 
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M- LF in a crucible the Nitre you intend to alkalizate- 
2 When it is melted, and moderately. red, project ups 
| o or three pinches of pulverized Arſenic. A conſider- 
” 3B 2 8 „„ 
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able efferveſcende and ebullition will immediately be produ- 
ced in the crucible, attended with a noiſe like 
Nitre makes, when it detonates with an inflammable matter 
At the ſame time a thick fmoke will riſe, which at firſt wi 
ſmell like garlic, the odour peculiar to Atſenie; it will at 
ſmell afterwards like Spirit of 'Nitre: When the efferveſ. 


_ cence in the crucible is over, throw again upon the Nitre 33 


much pulverized Arſenic as you did the firſt time; and al 
the ſame phenomena will be repeated. Continue thus throy. 


ing in Arſenic in ſmall parcels, till it produce no more ef. 


with an iron wire, the better to mix the whole together, 


Then increaſe your fire, and melt what remains. Keep it 


thus in fuſion for a quarter of an hour, and then take the 
crucible out of the fire. It will contain a Nitre alkalizated 
by Arſenic. e We 


OBSERVATIONS. 


'Trxs operation, as well as the preceding one, is a decom- 
poſition of Nitre by Arfenic yet the reſult is very different: 
for, inſtead of a Salt capable of cryſtallizing, and diſcovering 
no tokens either of Acid or Alkali, we obtain, on this occa- 
fion, only a Salt that runs into a liquor by the moiſture of 
the air, doth not cryſtallize, and harh all the properties of an 
Alkali. e = EN . 

Thefe differences ariſe only from the different manner in 
which the decompoſition of the Nitre, and the union of the 
Arſenic with the baſis of that Salt, is brought about. When 
the Nitrous Acid is diſtilled by the interpoſition of Arſenic, 
with a view to obtain the Arſenical Salt, the operation mul 
be performed in cloſe veſſels; no greater degree of heat muſt 


be applied to the mixture than is neceſſary for enabling tbe 


Arſenic to act; and that heat muſt be adminiſtered very 
ſlowly and by inſenſible degrees. But, when the buſineſs is 
to alkalizate Nitre by the means of Arſenic, the operation 13 
performed in a-crucible, in a naked fire, with a ſtrong de 
gree of heat, and that ſuddenly applied. The violence of the 
heat, the ſuddenneſs with which it is applied, the vivacit) 
wherewith the Arſenic unites with the baſis of the Nitre; 
and, ſtill more than all theſe, the free acceſs of the air, ec. 


caſion the greateſt part of the Arſenic, which at firſt com- 


bines with the baſis of the Nitre after having expelled i- 
Acid, to be preſently carried off and diffipated in peu 


42 


chat which 


— 
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Chaps FR PRACTICE or CHT MIS TRT. 38: 
nd conſequently the baſis of the Nitre, not being ſufficiently 
aturated, di ſcovers its Alkaline properties. 

I fay, the concurrence of the air contributes, ſtill more 
gan all rhe reſt, do ſeparate the Arſenic from the Alkaline 
bas of the Nitre; experience having taught me that the 
Neutral Salt of Arſenic is not to be alkalizated by the moſt 
violent force of heat, as long as it continues in cloſe veſſels, 
ind the external air hath no communication with it; but 
hat ſome of the Arſenic contained in that Salt is diſſipated, 
by expoſing it to a ſtrong heat in open veſſels. 

The tumult and efferveſcence that ariſe, when Arſenic is 
projected on Nitre fuſed in a crucible, are ſo conſiderable, 
and ſo nearly reſemble the detonation of Nitre with an in- 
lammable matter, that we ſhould be tempted to think, if we 
truſted appearances only, that Arſenic furniſhes a combuſti- 
ble matter, and that the Alkalization of the Nitre is effected, 
on this occaſion, in the ſame manner as when it is fixed by 
charcoal : but, by examining attentively what paſſes, we ea- 
fly diſcover that there is no inflammation at all, and that 
the Nitre is alkalizated in the manner and by the means a- 
bore pointed out, | Les 


bis CB oF 


Nitre, are purely arſenical; and, if any cold body be put 
in their way, they adhere to it in the form of flowers. Theſe 
vapours are actual particles of Arſenic, carried up by the 
deat before they could come to act on the Nitre; but they 
are ſoon after mixed with Nitrous vapours, conſiſting of the 
Acid of the Nitre, which the Arſenic expels from its baſis 
2 faſt as it comes to act on that Salt. ; 

The nearer you come to'the end of the operation, the more 
does the matter in the crucible loſe of its fluidity, though an 
qual fire be conſtantly kept up in the furnace. At laſt it be- 
mes quite like a paſte, and the fire muſt be made much 
ſtronger to put it again in fuſion. The reaſon of this is, that 
Nitre when alkalizated is much leſs fuſible than when it is 
nat ſo. The caſe is the ſame when this Salt is alkalizated by 


dellagration. 


Krvelcence with Arſenic, and though, when kept in fuſion, 
emits no more arſenical vapours, it doth not thence follow 
that it is a pure Alkali, and that it contains no Arſenic : it 
contains a large quantity thereof, but fo ſtrongly united 
2 force of fire is not able to ſeparate them; which hath 
ome authors to give this Salt the title of Fixed Arſenic. 


The firſt vapours that riſe, when Arſenic is projected on 


\ The 


Though the Nitre, when alkalizated, makes no more ef- 
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diſcovered, by fuſing it with metallic ſubſtances, on which | 


$ 
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38 ELEMENTS or, Kc. en. 1 
The exiſtence of Arſenic in this ſaline compound is eaſily 


WE. 


produces the fame effects as Arſenic. - | |. 
With ſolutions of metals in the Acids, it alſo preſents al. 
moſt the ſame phenomena as the Neutral Salt of Arſenic, 
Particularly it precipitates Silver diſſolved by the Nitrous A- 
cid in a red powder, as that Salt does; and the differences ob- 
ſerved between the precipitations made by our new Neutral 
Salt of Arſenic, and thoſe made by Nitre alkalizated with 
Arſenic, can be attributed only to the alkaline quality of the 
latter. See the Memoirs of the Academy for 1746. 
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Operations on unfermented Vegetables. 
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0f the SUBSTANCES obtained from VEGETABLEs by 
_ EXPRESSION only. 5 


| : P R CFC! E 88 I. | 


To expreſs and depurate the Fuice of a Plant, containing its 
Eſſential Salt. The Cryſtallization. of that Salt. 


* 


which you deſign to expreſs the juice, in order to ab- 
*— tam its Salt. Waſh it well in running water, to clear 
t of earth, inſects, and other adventitious matters. Bruiſe 


thick linen cloth; tye the bag tight, and commit it to a 


quantity of green, thick juice, which will have the ſame 
alte as the plant. Dilute this juice with fix times as much 
pure rain water, and filter it repeatedly through a woollen bag, 
il it paſs clear. and limpid. Evaporate the filtered juice 
Vith a gentle heat, till it be almoſt as thick as before it was 
med with water. Put this inſpiſſated juice into a jar, or 
Other velſel of earth or glaſs ; on its ſurface pour oliye oil to 
le depth of a line, and ſet it in a cellar. Seven or eight 
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Bw ſun-riſc gather a good quantity of the plant from 


t in a marble mortar; put it into a bag of new, ſtrong, 


pets, By preſſing it ſtrongly you will ſqueeze out a great 


months 
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the Eſſential Salt of the plant. 
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months after this, pour of gently. the liquor-contined f 
the veſſel, the inſide of which you will find covered with 4 
cryſtallized Salt. Separate the cryſtals gently; waſh them 
quickly with a little fair cold water, and dry them: this i; 


102SERVATIONS. 


EveRY plant is not equally diſpoſed to yield its Eſſential 
Salt, by the method here propofed. Sueculent vegetables 
only, whoſe juices are aqueous and not too viſcous, are fi 
for this purpoſe. | Such, for example, as ſorrel, brook-lime, 


ſuccory, fumitory, water-creſles, plantain, &c. An Eſſential 


Salt cannot be procured from thoſe that yield thick, viſcid, 
mucilaginous juices, ſuch as the ſeeds of flea-wort; unleſs 
their juices be previouſly. attenuated by fermentation, and 


this Salt. 

Nor can the Eſſential Salt be obtained in any quantity 
from vegetable matters abounding in Oit. Moſt kernels and 
ſeeds are of this ſort : they all contain a great quantity of fat 
oil, which ſo entangles and clogs this Salt, that the particks 
thereof cannot ſhoot away from the tenacious juices into 
cryitals. 5 1 
The fame is to be ſaid of dry aromatic plants; becauſe 
they contain much eſſential oil, or refinous matters that pro- 
duce the ſame effect. It is true the Eſſential Salt itſelf com. 
tains a certain portion of oil; for it is no other than the Acid 
of the plant incorporated and cryſtallized with part of its oil 
and of its earth: but then the oil muſt not be in too great a 
quantity: becauſe it ſheaths the Acid, renders it clammy, 35 
it were, and hinders it from extricating itfelf, ſo as to be able 


that viſcoſity deſtroyed which obſtructs the Cryſtallization of 


to exert its qualities, and appear in the form of Salt. 


The plants, from which you intend to extract this Salt, 


| ſhould be gathered in the morning before ſun-riſe; becauſe 


they are then moſt ſucculent, not being yet dried up or ur 


thered by the heat of the fun. - | 


The juice of plants obtained by expreſſion is very 2 * 
becauſe it contains many particles of the bruiſed plant, 97" 
are unavoidably ſqueezed out along with it. 1 
clear it of theſe ſuperfluous parts, it is proper to filter * 5 
as that would be difficult, on account of the chiekneſs 0 an 
juice, it muſt be thinned, by diluting it with 2 99" 


_ tity of water, ſufficient to give it the requiſite degree of fiui- 
dity. e „ 


| Inſtead 


3 
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1 Inſtead of thus diluting the expreſſed juice, the plant ma 
WY bc ground with water, before ir fs pur into the prefs: ir wilt 
, by this means furniſh a mor e fluid Juice, that will eaſily paſs 
$ throuph the filter. This method may be employed with ſuc- - 
ceſs on dry. plants, or ſuch as. are nat very fuceulent, For 
this operation rain- water is to be preferred to any other; be- 
cauſe it is the pureſt: for all waters that have run ſome time 
through the earth, or on its ſurface, are to be ſuſpecteq 
i containing ſome ſaline or ſelenetic matter, which would mi 
, vith and deprave the Eſſential Salk. © GO 
t The juice of the plant, when. diſuted with the quantity of 
5 water ſufficient to facilitate its filtration, is tao aqueous to let 
| the Salt it contains unite into cryſtals: it muſt, therefore be 
) evaporated, till it hath recovered a ſomewhat thigker conſiſt, 
l ence. The beat applied for that purpoſe muſt be gentle; left 
: the acid and oily parts, that are to form rhe Salt, be ſpoiled 


or diſſipated, as they are not very fixed. In ſummer, the 
heat of che ſun is ſufficient to effect this evaporation: but if 
J ou make uſe of this method, the juice to be evaporated muſt 

7 into ſeveral broad ſlat pans; that, a larger ſurface being 
expoſed to the action af the air and ſun, the evaporation may 
be the ſooner completed : for if the juice ſhould continue too 
long in the degree of heat requiſite for its evaporation, it 
1 might begin to ferment; which would be very detrimental. 
8 The oil poured on the liquor prevents its fermenting, pu- 
trefying, 'or growing mouldy, during the long ſpace of time 
10 | required for the cryſtallization of the Efſential Salt. 
a | Theſe Salts are excellent medicines, being endued with 


, 0 1 virtues as the plants from which . they were ob. 
| Cc Tf 
0 | They eannot be procured from plants by diſtillation, though 
they conſiſt in a great meaſure of volatile principles: nor are 
* they obtainable by any other proceſs that requires much heat; 
4 becauſe they are eaſily decompoſed, and the fire changes their 
1 natures entirely. The oily. Acids extracted from plants by 
dilkillation do not cryſtallize, and always have an empyreu+ 
k; waic acrimony, that makes them very different from the 


llential Salts, which are very mild and ſaponaceous. 
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ing the plates, between which the oleaginous matters - 
ſqueezed: but they muſt not be made too hot, if you me 
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To draw the Oils out of Kernels, Seeds, and Fruits, by Ex. 
e enn PEW 96s 01s: 


OUND in a marble mortar, or grind in a mill, the ker. 
nels, feeds, or fruits, out of which you intend to ex. 
reſs the Oil. If your matters be meagre, and grind to meal, 
foſpend that meal in the fteam of boiling water, in order to 
moiſten it a little, and then dry it. 
Tye up your matter'thus prepared in a new, ftrong, thick, 
canvaſs bag, and put it into a preſs, between two iron plates 
previouſly heated in boiling water: ſqueeze it flrongly, and 


you will ſee the Oil run in ſtreams into the receiving veſſel. 


OBSERVATIONS. 


Tux Fat Oil of Plants is particularly found in kernels 
feeds, and fome fruits; ſome kernels contain ſuch a vaſt 
quantity thereof, that, on being very flightly bruiſed in 2 
mortar, they diſcharge it in great abundance. Sweet and 
bitter Almonds, Walnuts, and Lint-ſeed, are all of this kind; 
and require no other management but to be pounded and 
preſſed, to make them yield a great deal of Oil. But there 
are others more meagre, that being ground produce an a. 
moſt dry flower. In order to facilitate the expreſſion of the 
Oil out of ſuch, they muft be expreſſed, when ground, to the 
ſteam of boiling water. For this purpoſe the meal wr" be 
put into a fine | Prin and that ſuſpended over a pan ball. ful 


of water kept boiling on the fire. The aſcending vapour 


tate the expreſſion of the Oil. 77 


will moiſten the flower, render it more unctuous, and facili 


It is proper to dry it a little before it be put into the prebs 
that it may yield as little water as poſſible along with the 
Oil. Nevertheleſs, fo much water happens now and then b 
be left in it, that ſome is expreſſed together with the Ol 
but as oil and water do not incorporate, they are eaſil) {epa- 
rated after the operation is finiſhed. . 

The extraction of the Oil is alſo greatly facilitated by heat- 


are 


to have a very mild Oil, deſigned either for aliment 0 for 


medicine; ſuch as the Oil of Olives, and that of 3 


* 
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he riſk of giving an acrimony to the Oils you expreſs. 
5 eber theſe Oils are intended for other uſes, the plates 


u is remarkable, that all the Oils obtained by expreſſion, 


mild; even though the matters from which they are extract- 
ed be in themſclves very acrid. Muſtard- ſeed, which is fo 
acrid that it is even cauſtic, yields, by expreſſion, an Oil as 
mild as that of ſweet almonds. But then the kernels, ſeeds, 
and fruits; from which the Oils are extracted, muſt not be 
od; becauſe theſe Oils, which are perfectly mild when freſh 
and new, become intolerably acrid when they grow old, and 
acquire this acrimony even in the fruit itſelf; for it is obſerv- 
ed that theſe fruits turn rancid as they grow olU6k. 

The Fat Oils obtained by expreſſion are uſed in medicine, 
both internally and externally, as Lenitives and Emollients: 
Every body knows the great uſe of Oil of ſweet Almonds, 


it muſt be carefully- noted, that theſe Oils can produce no 
good effects, nel. they be freſh expreſſed, and from fruits, 
kernels, or ſeeds, that have not been long kept: for they not 
only loſe their lenient virtue by growing old, but they even 
acquire an oppoſite quality, and contract ſuch a ſharp acri- 
mony, that far from procuring any ſalutary relief or mitiga- 


lt is therefore of the laſt importance to adminiſter them 


yo or three days old. Thoſe that are old are generally more 
limpid and tranſparent than the freſh, which look a little 
tbem, and to. try whether or no they leave .any ſenſation of 
ancidity on the palate and in the thraaaie. 
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To draw the Eſſential Oils of certain Fruits by Expreſſion. 
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302 againſt 


monds. For this reaſon the plates muſt be warmed in boil- 
ing water only: if you heat them to a greater degree, you 


may be made hotter, becauſe their heat increaſes the yield of 


with the precautions above recommended, are conſtantly very 
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in inflammatory diſtempers of the breaſt and inteſtines. But 
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tion to the inflamed parts, they are capable of-irritating and 
only when they are quite freſſi: they ought never to be above 


more cloudy. The beſt way to diſtinguiſh them is to taſte 


1 the rind of a Citron, Lemon, Orange, Bergamot- 
0 Wb or other fruit of that kind; cut it in flices, and, © 
; "I the flices, ſqueeze them between your fingers, over 
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as ſhall be ſhewn in its place, are not the produc ile 
Eſſential Oils drawn by expreſſion do not very ſenſibly 5 
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againſt a poliſhed glaſs ſet upright, wich its lower end in a 
veſſel-of earth or porcelain. Every ti me you ſqueeze the 


e peel 
liquor, which, meeting with the ſurface of the glaſs, * 


the recipient. This liquor is the Effential Oil of the fruit. 
No fruits but thoſe of the kind above · mentioned will ie 
an eſſential Oil by expreſſion. Phe rind of the fruit is the 
reſervoir of this Oil; it is contained in little veſicles, which - 


may be ſeen by the naked eye, ſpread all over the ſurface of 
the peel, and which, burſting when the peel is ſqueeze, 


diſcharge the Oil in the form of very tine flender fpouts 
Every body knows, that theſe little oily ſtreams  inſtattly 
take fire, when ſpirted through the flame of a candle: the 
Oil in this caſe is entirely conſumed. © 
The Effential Oil, thus obtained by expreſſion, hath 2 
very fweet and moſt agretable ſcent. It is in every reſpe 
the fame as when it made a part of the fruit that yielded it, 
ſeeing it hath not undergone the action of fre. Let this 
method, however good it may be, can hardly be -pradliſed 
but in the countries where thoſe fruits are in great plenty; 
becauſe we cannot by this means obtain any thing near the 
quantity of Oil they conta. 3.967 

IT bis inconvience may be remedied by rubbing the rind, 
which contains the Effential Oil, on the ſurface of a ſugar- 
loaf. The. inequalities of that ſurface produce the effects of 
a raſp, by tearing all the oily veſicles. The Oil, which il 
ſues in abundance, is imbibed by the ſugar and. moiſtens it. 
When the ſugar is ſufficiently impregnated therewith, it may 


be ſcraped off with a knife, and put into a well · ſtopped bot- 
tle. The ſugar does not alter the nature of the Oil; which 


may be kept in this manner for years, and uſed, though com- 
bined with the ſugar, for almoſt all the fame purpoſes 3 
when in a fluid ſtate; that is, to aromatize the ſeveral mat- 
ters with which you incline to mix it. We owe theſe obſer 
vations to Mr. Geofffo y.. oY 

This experiment, in which the Eſſential Oil of a vegetade 
is obtained by expreſſion alone, and without the aid of re 
proves that the Oils of this kind exiſt naturally in vectra: 


and that the Oils of the ſame kind obtained by diſtillation, 
of the fie. 
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To make the H xtratt of a Plant by Trituration. | 


RUISE the vegetable ſubſtance of which you intend to 
B make the Extract; of, if it be hard and dry, prind it 
to a powder: put the matter thus prepared, togethet with 
ſeyen or eight times as much tain- water, into an earthen 
veſſel; and into this veſſel fit a churning ſtaff, ſo that it may 
de continually whirled round with a rotatory motion, by means 
of a cord, a wheel, and a winch. Ply this machine for ten or 
twelve hours; and then filter the liquor through two linen 


cloths ſpread on à hair-fieve. Let your filtered liquor ſtand + 


quiet for twelve hours more: then pour it off by inclination 
from the ſediment you will find at bottom; and filter it a 
ſecond time through a flannel bag. 154: of e 

Pour freſh water, but in a ſmaller quantity, on the maſs 
left after trituration with the machine, Triturate it again 
for ſour or five hours. Treat the liquor of this ſecond tri- 
ture juſt as you did that of the firſt, and mix them both to» 


gether, Diſtribute all the liquor you now have among a ſuf · : 
| hcient number of ſhallow earthen plates, and evaporate it by 


a gentle warmth, ſuch as that of the ſun, or of a vapour- 
bath, to the conſiſtence of an Extract, or even to dryneſs, 
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Is trituration the water takes up, not only the Salts of 
Plants, but alſo a pretty con ſiderable quantity of their oily 
and earthy parts, which thoſe Salts have rendered ſoluble 
«remn, by communicating to chem a ſaponaceous and mu- 
0 $1nous quality. After trituration, therefore, nothing re- 
— but the groſſeſt particles of oil and earth. Hente it ig 
Contento that the water, in which plants have heen-triturated, 
ns nearly che late principles as the juices of \thoſe 

b | — plants 
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as ſhall be ſhewn in its plact, are nt the product Pp 
- Effential Oils drawn by, expreſfon do not very ſenſibly die 
from thoſe procured by diſtillsten 
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| againſt a poliſhed glaſs ſet upright, wich its lower end 
veſſel of earth or porcelain. Every time you ſqueeze 
in a new ply, there will ſquirt out of it ſeveral fine jets of 


in a 
the peel 
liquor, which, meeting with the ſurface of the glaſs, will be 


condenſed into drops, and trickle down in {mall fireams into 


the recipient. This liquor is the Eſſential Oil of the fruit. 
ann EROIES 

No fruits but thoſe of the kind above · mentioned will ne 
an eſſential Oil by expreſſion. Phe rind of the fruit is the 
reſervoir of this Oil; it is contained in little veſicles, which 


may be ſeen by the naked eye, ſpread all over the ſurface of 
the peel, and which, burſting when the peel is ſqueezed, 


diſcharge the Oil in the form of very fine flender ſpout, 
Every body knows, that theſe little oily ſtreams , inftattly 
take fire, when ſpirted through the flame of a candle: the 
Oil in this caſe is entirely conſumed, 

The Eſſential Oil, thus obtained by expreſſion, hath z 
very fweet and moſt agreeable ſcent. It is in every reſpet 
the ſame as when it made a part of the fruit that yielded it 
ſeeing it bath not undergone the action of fre. Yet this 
method, however good it may be, can hardly be -pradtiſed 
but in the countries where thoſe fruits are in great plenty; 
becauſe we cannot by this means obtain any thing near the 
quantity of Oil they contaim. - — 

Ibis inconvience may be remedied by rubbing the rind, 
which contains the Eſſential Oil, on the ſurface of a ſugar- 
loaf. I be inequalities of that ſurface produce the effcQ of 
a raſp, by tearing all the oily veſicles. The Oil, which i 
ſues in abundance, is imbibed by the ſugar and moiſtens it 
When the ſugar is ſufficiently impregnated therewith, it may 


be ſcraped off with a knife, and put into a well-ſtopped bot: 
tle. The ſugar does not alter the nature of the Oil; which 


may be kept in this manner for years, and uſed, though com- 
bined with the ſugar, for almoſt all the fame purpoſes 3 
when in a fluid ſtate; that is, to aromatize the ſeveral mat- 
ters with which you incline to mix it. We owe theſe obſer · 
vations to Mr. Geoffroy. | 
This experiment, in which 4he,Eflential Oil of a vegetable 
is obtained by expreſſion alone, and without the aid of fre, 
proves that the Oils of this kind exiſt naturally in vegerad5 
and that the Oils of the ſame kind obtatned by ef 
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To make the Extraf of a Plant by Trituration. 


RUISE the vegetable ſubſtance of which you intend to 
B make the Extract; or, if it be hard and dry, grind it 
to a powder : put the matter thus prepared, togethet with 
ſeven or eight times as much tain- water, into an earthen 
refſel; and into this veſſel fit a churning ſtaff, ſo that it may 
de continually whirled round with a rotatory motion, by means 
of a cord, a wheel, and a winch. Ply this machine for ten or 
twelve hours; and then filter the liquor through two linen 
cloths ſpread on à hair - ſieve. Let your filtered liquor ſtand 
quiet for twelve hours more: then pour it off by inclination 
from the ſediment you will find at bottom; and filter it a 
ſecond time through a flannel bag. r en, 
Pour freſh water, but in a ſmaller quantity, on the maſs 
ft after trituration with the machine. Triturate it again 
for ſour or five hours. Treat the liquor of this ſecond tri- 
ture juſt as you did that of the firſt, and mix them botii to» 
gether. Diſtribute all the liquor you now have among a ſaf- . 
cient number of ſhallow earthen plates, — it by 
a gentle warmth, ſuch as that of the ſun, or of a vapour- 
bath, to the conſiſtence of an Extract, or even to dryneſs, 

3s you think proper. "IRE 8 if em © ee Hott 
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Ix trituration the water takes up, not only the Salts of 
plants, but alſo a pretty conſiderable quantity of their oily 
and earthy parts, which ' thaſe Salts have rendered ſoluble 
therein, by, communicating to them a ſaponaceous and mu- 

$1n0us quality. After trituration, therefore, nothing re- 
mans but the groſſeſt particles of oil and earth. Hente it is 
AAdent, that the water, in which plants have heen triturated, 
aaa nor the Line princes an the: Juices cf ele 
| | OE plants 


\ 


36e EIEMENTS „ T 80 1 


plants drawn by expreſſion; and that it is alſo impregnateq 
with their Eſſential Salts: fo that, by evaporating it to a dye 


conſiſtence, we have a well made 
_ plant. A 3 5 

The Count de la Garaye, who bath long cultivated with 
great aſſiduity thoſe parts of Chymiſtry by which Medicine 
may be improved, hat made a great number of Experiments 
for obtaining from plants, by triture with water, the matters 
in which their virtues chiefly reſide, and hath alſo publiſhed 
a work, entitled Hydraulic Chymiltry, in which he gives 3 
particular account of all the proceſſes for making ſuch Ex. 
tracts of the chief mineral, vegetable, and animal ſubſtan- 
ces, as are moſt frequently uſed in the Practice of Phyſe. 
His way of evaporating, by a gentle heat, the liquor con- 
on ory, wg Extract of a triturated ſubſtance is a very good 
one: for we know that heat, if but a very little tod ſtrong, 


is capable of changing the natures of compound bodies, by 


6 N of the triturated 


diſuniting their principles, and exhaling ſome of them. + 
If all vegetable matters were fat and ſucculent, as moſt | 


pot-herbs are, triture would not be neceſſary for the making 
an Extract of them, even without the help of fire. We 
ſhould have nothing to do, for that purpoſe, but to expreſs 
their juices, as before, clarify them, and evaporate with 2 
gentle heat to the conſiſtence of an Extract. But many ve: 
getable ſubſtances, ſuch as woods, barks, roots, &c. are dry, 
hard, and compact. Theſe matters will not give out their 
Extract, without ſuch an application of water as ſhall diſſolve 
their ſaline, ſaponaceous, and mucilaginous parts. Now this 
muſt be effected either by triture or by fire. Trituration has 
the advantage of procuring Extracts, in which the principles 
are perfectly unaltered, and retain the ſame proportions, with 
reſpect to each other, as in the plant: but then it is attended 
with the inconveniencies of being very tedious, troubleſome, 
and chargeable. When we come to deliver the methods of 
making extracts by decoction and by infuſion, we {hall {ce 
what are the advantages and difadyantages of preparing Ex- 
tracts by heat. WY TE i Ee 

The matters, from which an extract is to be made by tr: 
ture, muſt be previouſly bruiſed: and reduced into ſmall parts 
in order to facilitate the action of water upon them. be 
ſeveral filtrations and decantations bere directed are intended 
to ſeparate the groſſer parts of the plant, that were only ſul- 
pended in the liquor, but not truly diſſolved, by means of ti 


itation and motion: for this reaſon alſo, the longer the . 


een left to ſettle, * purer will the Extract be. Though 


o | 1 
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Though the plant be triturated the firſt time with à great 
Mi cob 22 for a good while tog, yet it is not by that 
means wholly exhauſted": M. de'la Garaye therefore directs 
'be remainder to be triturated again xith freſh water: but 
this ſecond operation dens only half the water uſed in the 
former, and need be continued only half the time; the 
ant having been already opened by the former triture, and 
bing fewer parts to give out. It is bettet to, add freſh wa 


and for a greater length of time: for when. the water is im: 
pregnated with the principles of the plant to a certain de- 


F 


when it is pure. SLE WOT 16 e 
As the water impregnated; with the principles of the plant 
by triture muſt be almoſt wholly evaporated, in order to bring 
thoſe principles nearer together, and that the whole, may lie 
in the ſmalleſt compaſs poſſible; and, moreover, as this eva- 
poration muſt be effected by the gentleſt heat, it is neceſſary 
to ſpread the liquor fo, by diſtributing it among a great 
number of plates, that it ſhall be reduced in a manner en- 
tirely to ſurface. By this means the Extract may be evapo- 
rated even to dryneſs; and this is M. de la Garaye's practice. 
As the ExtraCts, thus evaporated to dryneſs, cannot be taken 
up otherwiſe than in little ſcales, the lower ſurfaces whereof, 
by adhering to the glazing of the plate, are ſmooth and ſhin; 
ing, they in ſome . meaſure reſemble, a, cryſtallized. Salt; 
which led M. de la Garaye into an error, and induced him 
to give the title of Eſſential Salts to the Extracts prepared in 
this manner. The Eſſential Salt is indeed contained in them; 
but {till they are only Extracts, as Mr. Geoffroy hath ſhewn, 
in a memoir on this ſubject given in by him to the Acade- 
my; ſince, beſides the Eſſential Salt, they contain moreover, 
8 was ſaid before, a great deal of the oil and earth of the 
matters from which they were extracted. Tunis, in the main, 
i; no objection, but rather an advantage to them; conſider- 
ing that ſuch ſaline Extracts are, on that account, ſo much 
the more like the ſubſtances/ from which they were obtained; 
epecially with regard to their medicinal properties. 


PROCESS 


/ 


ter, and triturate a ſecond. time, than to triturate | but. once, 


gree, it is leſs capable of acting, and of diſſolving more, than 


j * 
wa, 4 > 
e 


. 
— — — 
PET = 
* _ * 


- — — 
« &- __ 


— 
pod 


% 
* 2 pf 
”— * 7 * —_— > — 
8 * E 4 ” 
r r 15 * 22 
* Rd 
* - q * = | 
7 * 0 So 4 * — 1 5 Js. < \ "—_ 
— 2 1 l . — —— WS, OP ITS... - 7 — * p Pan 
* ia 2 —— dag — b 
V 
N = Po 
4 . Are 
— — — — — — - * — 


The white milky waters thus obtained go by the name of an 
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[2 LANCH' the kernels of which you deſire to make an 
D Emulſion; put them into a mart 


* * * 
o 


whole an actual fluid; and you will have a liquor of a dead- 


triturate and rub the remajnder of the kernels, with the ad- 


Alitiom of water as before.” This ſecond Jiquor will not be fo 


white nor ſo rich as the former: filter it in the ſame manner, 
and again grind with water the ſolid parts remaining. In 
this manner proceed, repeatedly rubbing Om freſh 
water, till it appear no longer milky, but come off clear, 


14 


i þ ; z 7 1 4 
Fl 4 ion, i z 5 : 4 
4 ; , ; # * 21 © & * "I 6 
A 75 144 8 5 q 3 * f g n þ 3.3 4 
> . = 6 ; "Gt — 72 . 
; 5 . * yy = vw * Wy. * 1 5 
N YT TIT 
* 
wy. 1 2 s 5 4, 0 «A FO * 1 93 * pe BY l 
i 5 3 3 a 1 : þ 


i 
7 9 be n Pf ET p 3 825 aq - ig * | gx 7 3 } 

AI. the matters, from which'a Fat Oil is obtainable by 
expreſſion,” produce Emulſions when triturated with water. 


An Emulſion conſiſts: chiefly'of two ſubſtances. One of 


theſe is mucilagi nous, and ſoluble in water. This ſubſtance 
by itſelf would not give a milky appearance to the Emulſion, 
which with it alone, would be limpid. The other is a Fat 


Oil, which of itſelf is not ſoluble in water; but being di 


vided by the means of trituration into very ſmall globules, it 
is diſperſed through the whole liquor, and ſuſpended 5 
by the aid of the mucilaginous part. It is this oily part t - 
gives the Emulſion its dead-white, milky colour; 3 f 
it is not actually diſſolved in the water, but only diffule 
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motion, the Oil wall be, divided into a vaſt number of little 
Jobules, which interyening between the parts of the water 
il deſtroy its tran{parency, and give it a dead-white colour, 
fke that of our Emulſion. But, as the Oil is not fo minutely 
divided by * means, as by triturating the matters contain- 
ing it; and again re Derm muci 8 lic 
| theres in Emolions, the Oil ſoon ſeparates from the was 
ter when it is Jeft at reſt, re: unites into. round bee and 


riſe joining together riſe to, the ſurface of the liquor, Which 


en beser ts cranſparency. 


* 


ſhe caſe js not exaCtly the ſame with Etmulſſons; but | 


bmcthing Hke it happens to them alſo, If they be left to 
ſtand quiet in a Jong bottle, the liquor, which at firſt appear- 
el homogeneous, ſeparates into two manifeltly different parts. 


13 2 % 


The upper part retains its dead-white colour, but is thicker 
and more opaquez While the lower part becomes perfectly 
tranſparent. This is the beginning of an entire ſeparation of 
the oily from the aqueous parts. The former, being- the 
lighter, aſcend and gain the upper part of the liquor; while 
the lower, being freed from that which obſtructed its tranſ- 
Jucznce, recovers. its proper lIimpidity: but the oily parts do 
not re-unite into maſſes large enough to form one homoge- 
neous whole, with the appearance and limpidneſs of Oil; 
their being minutely divided and entangled in the mucilage 
xnpcding their. e ,, oo OT” 


5 


turning rancid and acrimonious like the Fat Oils drawn by 
expreſion, but by turning ſour z which is owing to the great 
quantity of mucilage they contain. As there is a Fat Oil 
11 their compoſition, they have the ſame virtues with that 


Emulſions firſt begin to ſpoil, as ther wok old, not by. 


fort of Oil; but they are, moreover, incraſſating, cooling, 


and emollient ; qualities which 5 render them extremely | uſef ul 
in acute and inflammatory diforders. They grow four in a 
rery ſhort time, eſpecially in the heat of ſummer; nay, they 


bmetimes do fo in two. hours: and therefore they ought to : 


be prepared trom time to time as they are to be uled. | 
the matter that is left when all the ſubſtance of the Emul- 
lon is extracted, and from which the water comes off clear 


and limpid, is ſcarce any thing but the earthy part of the _ 


Led or kernel that was triturated ; which, however, ſtill re- 
tuns a portion of tenacious and groſs Oil, adhering to it ſo 
mly as not to be ſeparable by water. . 

1 ſhe chyle and milk of animals reſemble an Emulſion in 
creral relpects, and particularly in their dead- white colour; 
nich ariſes, in the ſame manner, from the very minute par- 

"So ticles 
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there being no mucilage in this liquor, 
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ticles of Oil contained in them, and diſtributed through an 
aqueous gelatinous fluid, but not diſſolved therein. In ge. 
neral, whenever any Oil of any kind happens to be lodged 
in this manner between the parts of an aqueous liquor, it al. 
ways makes the whole of an opaque white: for Oil will not 
mix with water, fo as to produce a liquor that fhall appex 
homogeneous and tranſparent, unleſs it be intimately diffoly. 
ed in the water; which cannot be effected but by means of 
an union Previouſly contracted between it and fome ſaline 
matter: as is the caſe of mucilages, certain ſaponaceous mat. 
ters, and ſome other combinations of which we ſhall have 
dee bon tg treat in the lequel. © 

The methods we have hitherto propoſed, for extracting 
from vegetable ſubſtances all that they will yield without the 
aſſiſtance of fire, are not capable of analyzing thoſe ſubſtan- 
ces accurately, as you may have obſerved ; ſince by expreſſion 
and trituration we obtain only the liquid parts, impregnated 


indeed with almoſt all the principles of plants, which, how- 


ever are ſtill combined with each other, and barely ſeparated 
from the groſſeſt earthy and oily parts. We muſt therefore 
neceſſarily have recourſe to a more effectual expedient for 


carrying our analyſis further. This expedient conſiſts in 


making them undergo the action of fire, ſucceſſively gradu- 


. ated, from the gentleſt to the moſt violent heat. 


But, before we enter on this Analyſis of Vegetables, it is 
proper to deſcribe the different operations that may be per- 


formed on Oils, the only pure principle we have been able 


to obtain without the help of fire. As we ſhall have occa 
fron, when we come to treat of the analyſis of plants by fire, 
to ſay a great deal more concerning Eſſential Oils, we te- 
ſerve till then what relates to the operations that may be per- 
formed on them; and confine qurſelves here to the operations 
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I attenuate Fat Oils, and change their Nature, by expoſing 
them to the Action of Fire, and diſtilling them. _ 


— 
. 


—_— 


IN thoroughly three or four pounds of any Fat Oil 
whatever, with twice its weight of lime flaked in 
the air. Put this mixture into a large earthen retort, leaving 


and lute on a receiver. Heat the veſlel with a very gentle 
fire. A little phlegm will riſe firſt, and will ſoon be follow- 
ed by an Oil that' will fall in drops from the noſe of the re- 
tort. Continue the diſtillation very ſlowly, till you perceive 
the Oil that comes over begin to be not quite ſo fluid as be- 
tore, but rather a little thicker, 1 3 

Then unlute your receiver, and put another in its place. 
Continue the diſtillation, increaſing your fire by degrees. 
The Oil that comes over will grow thicker and thicker, 
is fluidity will decreaſe, and it will acquire a dark- brown 
colour, which at laſt will become blackiſh. "The, Oil will 
then be very thick. Puſh the operation till nothing more 
vill come off, though the retort be red-hot. During the 


Fe y company with the Oil. Keep the ſecond thick Oil 
} ItIelts 1 | 

Mix the Oil 'that came over firſt, in this operation, with 
an equal part of freſh lime flaked in tbe air. Put the mix- 
ture into an earthen or glaſs retort, of a ſize ſo proportioned 
to the quantity, that a third part thereof may remain empty. 

itil as before. The ſame phenomena will appear : a clear 
Oil will firſt come over, and be ſucceeded: by one a little 
ticker, Then ſhift your receiver, and diſtil off all the reſt 
cl the Oil with an increaſed fire. The firſt Oil obtained by 
4 lecond diſtillation will be clearer and thinner than that 
or the firſt diſtillation; and the ſecond Oil will not be fo 
wick, nor of ſo deep a colour as before. 
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or on Far Orus 


a third part of it empty. Set it in a reverberating furnace, 


hole time this diſtillation laſts, there riſes a good deal of 


2 2 — * * 
_— * 


C 
x f 
4 8 
$45 1 
+ 
”Y 
| 
WE 
+ 
: A 
”, 
YL 
iF 
© 
= 
4 
— 
+1 
kg 
4 U 
1 
4 w 
4 
1 
* [ 
* 
1 
I = 
L 
SE. 
- 
23 
= 
5 4 
* 
+ 
4506 
: A » 
4% 'F2 
oF Kd ö 
4 
* 
1 
5 24 
* 
1 
- 
Ky 
N 
Rt 
* 
+. 
1Y 
* 
LS. 
4 ny 
+ > 
4. 
1 * 
10 
1 
1 
* 
17 
4 5 
. * 
D U 
2 
* 
. 1 
4 
& © 
- . . 
- \ 
Q * N 
114 
17 


* IJ 
4 
Y [4 4 


1 

* 
Ay 
1 

1 


fy. 
S: 


rr nr W * 
r 
„ 
8 "4 . 


— 7 


% PEM ETS or Fe am; 


Diſtil over again, in the ſame manner, the thin Oil of ti 
| ſecon 4 liftil! ion, and go on thus repenetty diftitting, g 
the firſt clear oil come over with a degree of heat not exceed. 
ing that of boiling water. Then, mſtead of mixing your 
Oil with lime, put it with ſome water into a glaſs reton 
or into a body with its head fitted on, and diftil. it, keeping 
the water juſt in a immer. Your Oil will be more and more 
attenuated, and, after being thus diftilled twice or thrice with 
water, will be ſo limpid, ſo thin, and ſo clear, that you will 
ſcarce be able to diſtinguiſh it from water itſelf, 


Y » 


OBSERVATIONS. 


Far Oils, which are naturally mild, unctuous, inodot. 
ous, or have at moſt a ſcarce perceptible ſmell, reſembling 
that of the fruit or kernel from which they were extracted, 
change their natures totally when expoſed to the action of 
fire. If they be but heated fo as to boil, they become acrid, 
loſe much of their unctuoſity, and acquire a very pungent 

odour. From ſeveral analogies, and by ſeveral experiments, 
recited in a Memoir on Oils which I read to the Academy, 

1 I ſhewed that theſe alterations of Fat Oils are produced by 
3 the fire's extricating an Acid in them, which before lay con- 
cealed and inactive. What I advanced on this fubjct 

may be ſeen in the Memoirs of the Academy for 1745, and 

in my Elements of the Theory of Chymiſtry. I ſhall take 
occaſion to add fomething more, in my Obſervations on the 
following proceſs, by which theſe Oils are combined vit 
Acids. In this place I ſhall only examine what paſſes in the 
repeated diſtiflations they are here made to undergo. | 

Fat Oils do not riſe in diſtillation without a degree of heat 
. than that of boiling water; and therefore they mul 

e diſtilled in a ſand-bath, or with a naked fire. We prefer 
the latter method, for reaſons elſewhere aſſigned, and chiell 
becauſe the operator is more maſter of his fire; it being ab- 
ſolutely neceffary, in this operation, that he have it in dis 
power to ſuppreſs it in an inſtant, when he finds it too ſtrong: 
for, in ſuch a caſe, it will impetuouſly raiſe the thin Oil mit 
ed with the thick; nay, the whole will be burnt, as it wels 

to a coal, if a degree of fire ever ſo little too ſtrong be kept 
up but for a few moments. When this accident happens Rf 
is always predicted by a great quantity of white vapour 
aſcending with impetuoſity out of the retort, and by drops 


of Oil following each other very faſt, that are. ſcarce lip 


- 
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« 6c, and ſoon become of a dark cout. All this may be 


* 


£ 
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prevented by diftiſing very doe and with grear patience. 
Fat Oils 2 be diſtilled and attenuated without any add? 
ament: bar then the! operation, which is tedious. arid riots 
pleſome enough,” even when lime is uſed,. as appears front 
our deſcription of the procefs, wotld be muck more ſo if the 
Oil were diſtilled alone, without the addition of any thing ts 
divide it, ſpread it, and enlarge its fürface. e 
Lime is one of the beſt additaments that cart be etnple 
on this occafion; not only becaufe it procures the advantages 
juſt mentioned, but alſo by reaſon that, being an abſorbent 
of fat matters, it unites with the groffer parts of the OF, re- 
tuns them, and fo allows the thinneſt and lighteſt parts to be 
readily ſeparated from the reſt. By this means it greatły ex- 
pedites the operation : and, the more of it is added, with re- 
Fic to the oil, the ſooner is a conſiderable quantity of chin 
timpid Oil obtained: and this ts the reafon of our direetin 
2 double quantity of lime to be mixed with'the Oil in the fir 
diſtillation. es ff.. x OT 
Lime flaked in the air is employed . quick- 
lime; becauſe it is naturally divided into a very fine powders 
and capable of mixing perfectly with all ſorts of matters. 
The water that firſt appears in the diſtillation comes from 
tne lime: it is part of the humidity which the lime had im- 
bibed from the air. Fhis water continues to riſe with the 
Oil during the whole diſtillation, according as the degree of 
heat is increafecl: and, if the diſtillation be finiſhed by keep» 
ing the retort red-hot for ſome time after all is come over, 
the lime in it will have. a greyiſh caſt, and, when water is 
poured on it, grow almoſt as hot as quick-lime. 
If you reſolve to carty on theſe diſtillations of a Fat Oil, 
till it becomes as light as an Eſſential Oil, it is neceſſary to 
begin with a pretty large quantity thereof, as three ot four 
pounds: for the quantity of the Oil is conſiderably leſſened by 


every diſtillation; not only becauſe the thickeſt and groſſeſt 


part is ſeparated” from it every time; but alſo becauſe a por- 
ton of the Oil remains ſo ſtrongly united with the lime, that. 
the force of fire is not able to ſeparate them. Mofeover, 
there 18 reafon to believe that ſome of it is decompoſed every 
ume it is diſtilled. "BY; Ne 0119 QT” 
it Oil be diſtilled by itſelf, the thickeſt and heavieſt» part 
remains charred, as it were, in the retort, the inſide of which 
res with a cruſt of coal, that is to the laſt degree fixed 
18 therefore always occafions a diminution of the Oil. 
ö | * A Fat 


— 
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A Fat Oil muſt be diſtilled eight or nine times, even wit 
lime, before it become as light as an Eſſential Oil, and ea. 

- Pable of riſing wholly with the heat of boiling water: by that 
time therefore it muſt be conſiderably diminiſhed 3 and if, at 
leaft, the quantity preſcribed be not taken at firſt, there will 
ſcarce remain a few ounces capable of being diſtilled with 
The portion of thick heavy Oil, obtained-in the ſeveral di. 


ſtillations, may, if you will, be rectified again. For this 


purpoſe you muſt mix it with freſh lime, and diſtil it as yoy 
did the clear Oil. A portion of this alſo will be attenuateg, 
and come over firſt. Thus all the Fat Oil may be ſubtilized 
by the action of fire; an abſolutely charred black part excey. 
ted, that remains fixed, and appears ſuſceptible of no change, 
but by burning it in the open air, and thereby reducing it to 
aſhes, from which a little Fixed Alkali may be obtained. In 
this fixed part of the Oil the acid and earthy parts are com- 
bined therewith, in a greater proportion than they ought to 
be in pure Oil. 5 | 
The portion of Oil that hath become light and thin is no- 
thing but the pureſt oily part, ſeparated from the groſs acids, 
and from a certain quantity of earth, which made it thick 
and heavy. This Oil reſembles the Eſſential Oils in light. 
neſs, fluidity, and a penetrating agreeable odour : it diſſolves 
in Spirit of Wine. We ſhall have occaſion in the ſequel to 
enlarge further on the qualities of the ſeveral ſorts of Oils, 
and their ſolubility in. Spirit of Wine, when we come to treat 
of Ardent Spirits and of Ather. IRR 
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70 combine Fat Oils with Acids, The Decompoſition of this 
EM / » ! 

JUT any Fat Oil whatever into a claſs baſon, and ſet it 


in a fand-bath very moderately heated. Pour on this 
Dil an equal quantity of concentrated Oil of Vitriol, which 


will immediately diſſolve 1t with violence; a conſiderable 
ebullition and efferveſcence will ariſe, attended with great 
heat, and a prodigious quantity of black, thick vapours, n 
which may be. eaſily perceived the ſmell of burnt Qil, my 
ther with that of a Sulphureous Acid. The mixture * 
become of a deep- red, black, and thick. Stir it with a ſma 
ſtick, till you obſerve that all is quiet. 
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OBSERVATIONS. 


Tn Vitriolic and Nitrous Acids unite with Fat Oils, and 
j;ffolve them with violence; but theſe Acids muſt be ſuffi- 
ciently ſtrong and concentrated, otherwiſe they will not act 
upon the Oils. The Vitriolic Acid, in particular, diſſolves 
them pretty thoroughly. If hot water be poured on the mix- 
ture deſcribed in our proceſs, this water will become cloudy _ 
and milky, by diſſolving ſome of it: ſo that Oils may be 
rendered ſoluble in water by the means of Acids. . Spirit of 
Wine, which doth not attack Fat Oils in their natural ſtate, 
unites perfectly with them, and makes a clear limpid ſolution 
of them, when they are thus combined with Acids. 

The Acids alſo ſuffer a conſiderable alteration by contract- 
ing an union with Oils, They become much milder, and 
Joſe almoſt all their ſtrength, If the mixture deſcribed in 
the proceſs be diſtilled, there will come over a great quantity 
of an empyreumaric acidulated phlegm, that ſmells ſtrong of . 
Sulphureous Spirit; an Oil thinner than the original ſapona- 
ceous mixture; a weak Oily Acid, and a very thick, black 
Oil. If the fire be made very ſtrong, when the Oil ceaſes 
to riſe, it ſometimes happens that a little Sulphur ſublimes 
into the neck of the retort. | e 

By this analyſis it appears, that the ſtrong concentrated 
Acid, which was an ingredient in the combination, is not 
now to be found. The Vitriolic Acid hath changed its na- 
ture, and is conſiderably weakened by the union it hath con- 
tracted with the principles of the Oil. The aqueons part of 
this latter fubſtance weakens the other, and loads it with 
phlegm; the inflammable part thereof renders it ſulphureous, 
and even converts it into Sulphur. | | 

Hence it follows, that fame part of the Oil is decompoſed, 
by the union it contracts with the Vitriolic Acid; for its 
phlogiſton and its aqueous principle cannot be difunited, ſo 
4 to form a Sulpbureous Spirit, or an actual Sulphur, and 
a aqueous Acid, without the decompoſition of a certain 
quantity of the Oil, in proportion to the two disjoined prin- 
ciples, Another portion of the Oil remains united with the 

olic Acid, without ſuffering any decompoſition, and 
communicates to that portion of the Acid, with which it is 
combined, a ſomewhat ſaponaceous quality, which makes it 
reſemble the Vegetable Acids | | | 
Mom we fee, that when the Vitriolic Acid and à Fat Oil 

combined togerher, they both ſuffer conſiderable changes; 


th Ae: r . 3 | 
e Acid by the new alliances into which it enters, and the 


Oil 
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Set it over a gentle fire, and continue ſtirring it inceſlantly, 


ture thrice as much of the firſt ſtrong lye as you 100% © 
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Oil by the decompoſition it undergoęs. In conſeau 
hereof a much ſmalter Abdi u Oi is oBtained, by d. 


compounding this. combination, than was at firſt put in. 
Us | dh 60 abs den by di fälltiag be combined aj 
with a freſh guantity of the concentrated Acid, the fame cl. 
fects will agan follow ; and by js ene any guantiy 
Oil at pleaſure may be entirely decompoſed. This finple ex. 
periment affords an evident proof of many important truths 
advanced in our Elements of the Theory. ' 

Spirit of Nitre likewiſe diſſolves expreſſed Oils. With Oil 
of Qlives it forms a white paſte, reſembling a fine pomatum, 
This compound is perfectly ſoluble in Spirit of Wine. The 
Acid mult be very ſtrong and ſmoking to unite-with this, or 
with any other Fat Oil: but it diſſolves ſome of them with 
more rapidity than others; in which number is the Oil d 
Walnuts. It acts, on theſe Oils with fo much vehemence 
that it burns them, in ſome meaſure, making them black 
and thick. | „ >< 


* 
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PROCESS III. 


To combine Fat Oils with Fixed Alkalis. Hard and ſoft Soap. 
47 2 The Decompoſition of Soap. 

AKE a lixivium of Alicant kelp made more cauſtic by 
1 lime, as we ſhall ſhew when we come to ſpeak of Al. 
kalis. Evaporate this lye till it be capable of bearing a neu. 
laid egg. Divide it into two parts; and to one of thele put 
juſt water enough to weaken. it ſo, that a new- laid egg will 
not ſwim in it, but fall to the bottom. With the he thus 
weakened mix an equal quantity of freſh-drawn Olive Oil 
Stir and agitate the mixture well, till it become very whit. 


that the two ingredients of which it is compounded may gte 
dually combine together, as part of the water evaporates 
When you perceive they begin to unite, pour into the mix 


Olive Oil. Continue the coction with a gentle fire, pos 
ſtirring the matter, till it becomes ſo thick that a drop 0 


f 7 W * 5 
fixes, as it cools, into the conſiſtence that Soap ought | 


in water, you vil 


have. By diflolving a little of this Soap 


diſcover whether or no. it contains more Oil than qpgit "Y 
in the compoſition. If it diflolyes therein wholly 19 | 
fectly, without the appearance of the lcaft little drop 

22 hi s 


| floating 
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foating on the water, it is a ſign that it doth not contain too 
much Oil. If, on the contrary, you perceive any of theſe 
little globules, you muſt pour into the vellel, containing your 
matter,, a little more of the ſtrong lye, to abſorb the redun- 
dant Oil. If there be too much of the Alkali it may be diſ- 
corered by the taſte. If the Soap leave on your tongue the 
ſenſation of an Alkaline Salt, and produce an titinous ſavour, 
it is a ſign that there is too much Salt in proportion to the 
Oil. In this caſe a little Oil muſt be added to the mixture, 
to ſaturate the ſuper-abundant Alkali. An exceſs in the 
quantity of Alkali diſcovers itſelf likewiſe by the Soap's grow- 
ing moiſt in the air, on being expoſed to it for ſome time. 


EI. ts, res F 


— 


OBSERVATIONS. 


FixeD Alkalis, even when reſolved into a liquor, that is, 
when loaded with much water, unite eaſily with Fat Oils, as 
appears from the experiment - juſt recited, and require but a 
moderate heat to perfect that union. This combination may 
even be completely effected without the aid of fire, and by 
the heat of the ſun only, provided ſufficient time be allowed 
for that purpoſe; as Mr. Geoffroy found upon trial. It only 
| requires the mixture of the Oil and Alkali to be kept five or 
ix days in digeſtion, and ſtirred from time to time. A lixi- 
vium of pure Alkali, not acuated by lime, may alſo be uſed 


A 


by to make Soap: but it is obſerved, that the combination ſuc- 
F ceeds better, and that the Alkali unites ſooner. and more per- 


fectly with the Oil, when it is ſharpened by-lime. 

The Oil is firſt mixed with a weaker and more aqueous 
lye, to the end that the combination may not take place too 
baſtily, but that all the particles of the two ſubſtances to be 
compounded together may unite equally. But as ſoon as the 
Alkali begins to diſſolve the Oil gradually and quietly, the 


ing the remaining lye, which is ſtronger and leſs diluted than 
the other. 3 . | = 

Soap made with Olive Oil is white, hard, and hath not a 
very diſagreeable ſmell : but as that Oil is dear, others, even 
the fat and oils of animals, are ſometimes ſubſtituted for it. 

e Soaps made with moſt of theſe other matters are neither 
hard, nor ſo white, as that made of Olive Oil: they are 
called Soft Soaps. | TIES 

Oils thus affociated with Fixed Alkalis are by that means 


* great affinity with water, communicate part thereof to the 
| = RR. Oils 


— 


diſſolution may then be accelerated; and that is done by add- 


rendered ſoluble in water; becauſe the Alkaline Salts, having 


- * 
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Oils with which they are now incorporated. Yet the Oi ;, 
not for all that rendered thoroughly miſcible with water or 
perfectly ſoluble therein; for the water in which Soap is dif. 
ſolved hath always a milky caſt: now there is no other crite. 
tion of a perfect ſolution but tranſparency. - 
Alkalis alſo loſe part of their affinity with water, by the 
union they thus contract with Oils: for, when the combinz. 
tion is properly made, they no longer attract the moiſture of 
the air, nor doth water diffolve them in ſuch quantities zz 
before. The compoſition of Soap is plainly a faturation of 
an Alkali with an Oil; and, in order to make perfect Soap, 
we are forced, as was ſaid in the proceſs, to grope, in a man- 
ner, by repeated trials, for this point of ſaturation juſt zz 
when we prepare a Neutral Salt by faturating an Alkali with 
an Acid. The union which the Oil contracts with the Al- 
kali makes it loſe, in part, the readineſs with which it naty- 
rally takes fire; becauſe the Salt is not inflammable: the wa. 
ter alſo, which enters in pretty conſiderable quantities into 
the compoſition of Soap, as we ſhall preſently ſee, contr- 
butes a good deal to hinder the accenſion of the Oil. 
Soap may be decompounded either by diſtilling it, or by 
mixing it with-ſome ſubſtance that hath a greater affinity than 
Oil with Alkalis. i | | 
If we decompound it by diſtillation, a phlegm, or tranſ- 
parent ſpirit, of a ſomewhat yellowiſh colour, firſt comes 
over. This liquor is the aqueous part of the Soap, quicken- 
ed by a little of its Alkali, which gives it an acrid taſte, It 
is followed by a red Oil, which at firſt is pretty thin and lim- 
pid, but thickens as the diſtillation advances, grows black, 
and has a very diſagreeable empyreumatic ſmell. This Cil 
is ſoluble in Spirit of Wine. Ewe | 
When the diſtillation is finiſhed, that is, when the retort 
being kept red-hot for ſome time will diſcharge no more, 
there is left in it a ſaline maſs; which is the Alkali of the 
Soap, cruſted over with ſome of the moſt fixed parts of the 
Oil, that are charred to a coal. This Salt may be reſtored 
to the ſame degree of. purity it had before its combination 
with the Oil, by calcining it in a crucible with a naked fie, 
that may conſume this burnt part of the Oil, and reduce it 
to aſhes. FOR | | | 
It is plain that the Oil contained in Soap is affected by di. 
ſtillation, much in the ſame manner as that which we mile 
with lime and diſtilled. Xl F 
Mr. Geoffroy, by analyſing Soap with care, diſcovere 


that two ounces thereof contain ninety-fix grains of Salt of 


kelps 
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kelp, freed from all Oil and moiſture; or two drams and 
forty-eight grains of that Salt, as it is uſed in manufacturing 
Soap; that 18, containing water enough to make it eryſtal- 
lie; one ounce three drams twenty grains of Olive Oil; 
and about two drams four grains of water. | 1 
As Acids have a greater affinity than any other ſubſtance 
with Alkalis, they may be very effectually employed to de- 
compound Soap. 1 Matt rar „ 
If you propoſe to decompound Soap by means thereof, 
du muſt firſt diſſolve it in a ſufficient quantity of water. 
Mr. Geoffroy, who made this experiment likewiſe, diſſolved 
two ounces thereof in about three gallons of warm water, 
and to the ſolution added Oil. of Vitriol, which he let fall 
into it drop by drop. Every time a drop of Acid falls into 
it, a coagulum is formed in the liquor. The veſſel in which 
the ſolution is contained mult then be ſhaken, that the Acid 
may equally attack all the Alkali diffuſed in it, When no 
new coagulation is produced by a drop of the Acid, it is a 
ſign you have added enough. The liquor then begins to 
grow clear: and if another quart of water be added, in or- 
der to facilitate the ſeparation of the oily particles, you will 
ſee them riſe and unite together on the ſurface of the liquor. 
This is a pure, clear, true Olive Oil, hath its taſte, its 
ſmell, and, like it, is fluid in warm weather, and becomes 
fixed by cold. Yet it differs in ſome reſpects from that 
which never hath been united with an Alkali in order to 
form a Soap; for it burns more vividly and more rapidly, 
and is ſoluble in Spirit of Wine, We ſhall account for theſe 
differences when we come to treat of Ardent Spirits. | 
Not only the Vitriolic Acid, but all others, even thoſe ob - 
taned from vegetables, are capable of decompounding Soap, 
and ſeparating the Oil from the Alkali. In the liquor where- 
in Soap is thus decompounded is found a Neutral Salt, con- 
liſting of the Acid made uſe of, united with the Alkali o 
the Soap. If the Vitriolic Acid be uſed, you will have a 
Glauber's Salt ; a quadrangular Nitre, if the Nitrous Acid 
be uſed ; and ſo of the reſt, - Wen... 
The facility. with which Acids decompound Soap is the 
reaſon that no water, but what is very pure, will diſſolve it, 
es fit to be uſed in waſhing with itt. | 
— that doth not diſſolve Soap well is uſually called 
"uy Water. Such waters contain a certain quantity of ſa- 
de matters, waſhed out of the earths through which they 
pals. The hardneſs of water is generally occaſioned: by ſele- 


uyc particles. | 
1 The 


2 


res ern ga, 
The hardneſs of all the well- water in and about Paris is 
owing to a conſiderable quantity of Selenetic Gypſum with 
which the Soil abounds: The Selenites, we know, are Neu. 
tral Salts, conſiſting of the Vitriolic Acid united with an 
earthy baſis. If therefore Soap be put into water in which + 
Salt of this kind is diſſolved, it is evident that the Vitridlic 
Acid in the Selenites, having. a greater affinity with the fx. 
ed Alkali of the Soap than with its own earthy baſis, wil 
quit the latter to unite with the former; and thus the Soap 
will be decompounded inſtead of being diſſolved. Accord. 
ingly. we ſee, that, when we attempt to diſſolve Soap in our 


well-water, the ſurface of the liquor is in a ſhort time cover. 


ed with a fat oily pellicle. However, this decompoſition of 
Soap is not Complete; at laſt, but a ſmall part of it is per- 
fectly decompounded ; becauſe the great quantity of Seleni. 
tes, with which the water is impregnated, hinders the Soap 
from mixing ſo thoroughly with it, as is requiſite to produce 
à total decompoſition thereof, 3 Ts 

All mineral waters are likewiſe hard, with regard to Soap; 
for as molt of them owe their virtues to the effloreſcences 
they have waſhed off from pyrites, that have grown hot and 
begun to be. decompoſed, they are impregnated with the ſa- 
line matters produced by pyrites in that ſtate: that is, with 
aluminous, vitriolic, and ſulphureous ſubſtances, which hare 
the ſame effect on Soap as the, Selenites have. _ 

_ Mineral waters containing Neutral Salts only, ſuch as Sea. 
ſalt, Epſom Salt, Glauber's Salt, are nevertheleſs hard with 
regard to Soap, though the Acids of thoſe Salts, being unit- 


ed with Fixed Alkalis, are incapable of decompounding it. 


The reaſon is, that thoſe Neutral Salts are more ſoluble in 
water than Soap is; ſo much indeed as even to exclude it: 
becauſe each of the two principles that compoſed them hath a 
very great affinity with water; whereas only one of the prin- 
ciples of Soap, namely, its Alkali, hath that affinity; the 
other,. to wit, the oily principle, having none at all. Thus 
water impregnated with an Nell, br with any Neutral Salt, 
is hard with regard to Soap, and incapable of diſſolving it; 
and hence it follows, that Soap is a fort of touchſtone for 
trying the purity of water. _ 3 


Wine diſſolves Soap; but imperfectly, becauſe it contains 
an acid or tartarous part. Spirit of Wine alſo diffolves it 
but neither is this diflolution perfect; becauſe it contains 00 
little water : for its ſpirituous part can diffolve nothing but 
the Oil of the Soap; and the Alkali is not at all, or at lea 


in a very ſmall quantity, ſoluble in this menſtruum. _ 
5 \ 
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re ſolvent of Soap is therefore a qudr'that is partly Minis" ii 

tous, partly aqueous, and not acid, 1. as: ve ne I 

| Brandy has theſe qualities: and accordingly it is the ſol⸗ li. 

zent that unites beſt with Soap, diffolves the greateſt quanti- : | 

ty, and makes the moſt limpid ſolution thereof. Yet even | 

this folution hath ſomething of a milky caſt, occaſioned by 1 

is not being entirely free from an Acid, or the tartarous i 

principle. This fault may be eaſily corrected, by mixing - | 

with it a little Alkali to abſorb the Acid. A dram of' cry- f 

tallized ſalt of kelp mixed with three ounces and a half of }! 

good brandy, renders it capable of difſolving an ounce and 1 

two drams of good hard Soap, into a perfectly limpid liquor. Ft 

This experiment alſo we owe to Mr. Geoffro x. | 

Some years ago it was diſcovered that Soap might be uſed | 

vith great ſucceſs in Medicine, and that it poſſefſes the pro- 1 

perty of diſſolving the ſtony. concretions that form in ſeveral q 

parts of the body, particularly in the kidneys and bladder. i 

Soap is the baſis of the compoſition known by the name of | A 

Mrs. Stephen's Remedy, and in this one ingredient its whole Ft 

virtue reſides. 3 "FT OO. ts H 

From what hath been ſaid on the nature of this compound, . } 
: as well as on the cauſe and phenomena of its diſſolution, it 1 
h plainly appears to be of the laſt conſequence, in adminiſter- 1 
e ing it to a patient, that his conſtitution be conſidered, and a 1 
proper regimen ordered. All Acids ſhould be abſolutely for- 1 

1- bid him; as we know they hinder the Soap from diffolving, 'A 
th nd decompound it; and if the patient have any acidities in 9 
the firſt paſſages, matters capable of neutralizing them ſhould, 1 
be preſcribed him: as prepared crabs eyes, and other abſorb- 8. 

ents known in Medicine: in ſuch caſes thoſe with which the 
* is compounded in Mrs. Stephen's remedy may be of | 

uſe, | Y 

ROCKERS S 


To combine Fat Oils with Sulphur, 


Pur any Fat Oil whatever into an earthen veſſel; add to 
it about the fourth part of its weight of Flower of Sul-. 
* and ſet the veſſel in a furnace, with lighted coals under 
E.. en the Oil hath, acquired a certain degree of heat, 
1 : Fans will melt, and you will ſee it fall immediately 
7 © bottom of the Oil, in the form of a very red fluid. 

e two ſubſtances will remain thus ſeparated, without mix- 


ing 
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ing together, while the heat is no greater than is neceffi 
to keep the Sulphur in fuſion. Increaſe. it therefore, but 
ſlowly and with; circumſpection, leſt the matter take fire. 

When the Oil begivs to ſmoke, the two liquors will begin t 
mix and-Jook turbid : at laſt they will, unite ſo as to appey 
age homogeneous whole. It you keep up the heat ſo that | 
the mixture ſhall always continue ſmoking and ready to boil, 
you: may add more Sulphur, which will. perfectly Incorporate 


* 


with it: and thus may a pretty conſiderable quantity thereof 


14 ; = 


be introduced into this compoſition. 


TT „ . ̃ OT AT 
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, Tax; Phlogiſton and the Vitriolic Acid have each an aff- 
nity with Oils. It. is not therefore, ſurpriſing that Sulphur, 
which is a compound of theſe two ſubſtances, ſhould be ſo- 
lüble in oily matters. Let it is remarkable, that Eſſentia 
Oils, which are much . thinner than the Fat Oils, diffolre 
Sulphur with much more difficulty; as will be ſhewn when 
we come to treat of thoſe Oils; and that Spirit of Wine, 
which contains an exceeding ſubtile Oil, doth not act upon 


Sulphur at all. 


Oil, by contracting an union with Sulphur, produces 2 
conſiderable alteration in that mineral: a phenomenon ſo 
much the more ſurpriſing, that we know it to be in ſome for 
unalterable by any other ſolvent, of what kind ſoever, add, 
that its. nature admits of no change but by burning. Ve 
ſhall ſay more on this ſubject under the head of Eiſentia 


on 
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"PROCESS v. 


To combine Fat Oils with Lead, and the Calces of Lead. The 
Baſis of P laſters. . The Decompoſition of this Combination. 


22 an earthen veſſel put granulated Lead, Lithalge, 
Ceruſe, or Minium; and pour thereon twice its ws.” 
of any Fat Oil whatever. If you ſet the veſſel over a bulk 
fire, the Lead at bottom will melt before the Oil begin F: 
boil. When it boils, ſtir the matter with a flick: the * 
or the Calx of Lead, will gradually diſappear, and at 0 a 
totally diſſolved by the Oil, to which it will give a very chic 
—_——_—- > rt 
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F 41 Oils diſſolve not only Lead, but its calces alſo: nay, 
they diſſolve the latter more readily than Lead in ſubſtanee; 
probably becauſe they are more divided. The refute of a 


combination of theſe matters is a thick, tenacious maſs, that 5 
grows in ſome degree hard in the cold, and ſoft by heat. 


This compoſition is known in Pharmacy by the name of 
Plafter. It is made up with ſeveral drugs into plaſters, which 
almoſt all plaſters. RE es 

Lead itſelf is ſeldom uſed to make plaſters : Ceruſe, Li- 
tharge, or Minium, are preferred to it; | becauſe theſe mat- 
ters unite, as hath been ſaid, more readily and more eaſily 
with Oils. . 7:90 40g ee 

It ſometimes happens, that the Oil is burnt in the opera- 
tion, and that the calx of Lead is partly reſuſcitated: and this 
gives the plaſter a black colour, which however it ought not 
to have. This accident 1s occaſioned by an exceſs of heat: 
and as it is very difficult to keep the Oil and the Lead in the 
proper degree of heat, ſeeing both theſe matters are apt to 
grow very hot, it hath been contrived to put into the veſſel, 
in which the coction is to be performed, a pretty large quan- 
tity of water; which being ſuſceptible only of a much ſmal- 
ler and a certain degree of heat, that is conſtantly the ſame 
tion very uniform and very white. 2 

It is neceſſary to ſtir the mixture inceſſantly, in order to 
prevent the burning of the combined Oil and Lead; which, 
as they unite, fink in the water by their greater weight. If 
tie water happen to be waſted before the Oil hath diſſolved 
al the Lead, or before the plaſter hath acquired a proper de- 
bree of conſiſtence, you muſt remove the veſſel from the fire 
ind let the mixture cool, before you add more: for, if this 
precaution be neglected, the heat of the matter, which is. 
dow much greater than that of boiling water, will occaſion a 
conſiderable exploſion and extravaſation thereof, though the 
Vater poured into it be as hot as poſſible. d 


ns as a ſort of metallic Soap, having a metalline 
h ar of a Fixed Alkali, for its baſis. Mr. Geoffroy 
C A Fr. that if a pound of Litharge, rubbed very fine 
* G 47 » be incorporated with two pounds of Olive 
hf f the ſame manner as plaſter is made, keeping water 
* the veſſel to hinder the mixture from burning, 

ä a = 


— 


partake of the virtues of thoſe drugs; ſo that it is the baſis f 


when it boils, procures the advantage of having the compoſi- 
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The combination of Fat Oil with a Calx of Lead may be 
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there riſes a ſmoke, while the Oil is uniting with the Car af 
F . Lead, ſmelling much like that which riſes from Soap. 
| The Oil may be ſeparated from the. Calx of Lead, by the 
| methods uſed to ſeparate it from a Fixed Alkali: and when 
it is ſo ſeparated, it hath. the ſame properties as that ſepara. 
ed from common Soap. t Si5a, 
j This ſpecies of metallic Soap, formed by the union of 2 
g Fat Oil with the Calx of Lead, is not ſoluble in water, and 
communicates nothing to it but a greaſy taſte. Therefore, if 
you would decompound it by the means of an Acid, you 
muſt pour that Acid immediately on the compound. The 
Acid will attack and diſſolve the Calx of Lead; and the Oil 
| being thus ſet at liberty, will riſe clear and limpid to the ſur- 
| face of the acid liquor. Diſtilled vinegar effects this ſepara 
| tion better than any other Acid, becauſe it is the true ſolvent 
| of Lead. oh 
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F e the SunsTANCEs obtained from VEGETABLES with 
f aà Degree of Heat not exceeding that of boiling Water. 
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” PROQESS 1 


Jo obtain from Plants, by diſtilling them with the mean De. 
| gree of Heat between freezing and beiling Water, a Liquor 
| impregnated with their Principle of Odour. 


| IN the morning, before ſun-riſe, gather the plant from 
1 which you deſign to extract its odoriferous water. Chuſe 
| the plant in its full vigour, perfectly ſound, and free 1 
all adventitious matters, except dew. Put this plant, Wi 
out ſqueezing it, into the body of a tinned copper W 
j and ſet it in a water-bath. Fit on its head, and to the no" 
| thereof lute a glaſs receiver with wet bladder. ; F 
i _ Warm the bath to the mean degree between freezing y 
| boiling water. You will ſee a liquor diſtil and fall drop * 
drop into the receiver. Continue the diſtillation with ; ö 
degree of heat, till no more drops fall from the noe 0 
alembic. Then unlute the veſſels ; and if you 8 
much liquor as you want, take out of the cucurbit t 1 - ad 


vith 


- 
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already #flilled, and put a freſh one in its plate. Hig 5 


tefore, and go on thus tilf you have a fufficient quantity of 


daoriferous liquor. Put it into a bottle; ſtop it cloſe; and 


ſet it in a cool place. 
a#S$ERVATIONS. 
Tut liquor obtained from plants, with the degree of heat 


here preſcribed, conſiſts of the dew that was on the plant, 


and ſome of the phlegm of the plant itſelf, together with its 
odorous principle. Mr. Boerhaave, who examined this odo- 
riferous part of plants with great care, calls it the Spiritus 
Rector. The nature of this Spirit is not yet thoroughly aſcer- 


tzined ; becauſe it is fo very volatile, that it cannot eafily be 


ſubjected to the experiments that are neceſſary to analyze it, 


and to diſcover all its properties. If the bottle containing 


the liquor, which may be confidered as the vehicle of this 


Spirit, be not exceeding carefully ſtopped, it flies quite off: 
ſo that in a few days nothing will be found but an infipid 


inodorous water. 0 1 
Great part of the virtue of plants reſides in this their prin- 
ciple of odour ; and to it muſt be aſcribed the moſt ſingular 
and the moſt wonderful effects we every day ice produced by 
them, Every body knows, that a great number of odorous 
plants affect, in a particular manner, by their ſcent only, the 
brain and the genus nervoſum, of ſuch eſpecially whoſe nerves 


are very ſenſible, and ſuſceptible of the ſlighteſt impreſſion ; 


ſuch as hypochondriacal or melancholy men, and hyfterical 
women. 'Fhe ſmell of the 'Fuberoſe, for inftance, is capable 


of throwing ſuch perſons into fits, ſo as to make them drop 
down and ſwoon away. The ſmell of Rue, again; which is 
equally ſtrong and penetrating, but of a' different kind, is a 
ſpecific remedy againſt the ill effects of the Tuberoſe; and 


brings thoſe F to life again, with as quick and as ſur- 
priling an efficacy, as that by which they were reduced to 


a ſtate not unlike death. This is Mr. Boerhaave's obſerva- 


. x 
The odorous exhalations of plants muſt be conſidered as a 
continual emanation of their Spiritus Rector: but as grow- 
mg plants are in a condition to repair, every inſtant, the 
lofles they ſuſtain by this means, as well as by tranſpiration, 
it 18 not ſurpriſing that they are not ſoon exhauſted, while 
they continue in vigour. Thoſe, oti the contrary, which we 
Gli, having no ſuch reſource, are very ſoon entirely deprived 
this principle. - 81 ee ee ee 
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Tube ſeparation of the Spiritus Rector from plants requires 
but a very gentle heat, equally diſtant from the freezing point 
and from the heat of boiling water. Accordingly the hear 
of the ſun in fummer is ſufficient to diſſipate it almoſt entire. 
ly. This ſhews why it is dangerous to ſtay long in fields 
or woods, where many noxious plants grow. The virtues of 
plants reſiding chiefly in their exhalations, which the heat of 
the ſun increaſes conſiderably, a fort of atmoſphere is form. 
ed round them, and carried by the air and the wind to very 

great diſtances. ü * 
For the ſame reaſon the air of a country may be rendered 
ſalutary and medicinal, by the exhalations of wholeſome 
plants growing therein. From the facility with which the 
odorous principle of plants evaporates, we learn what care 
ought to be taken in drying thoſe intended for medical uſes, 
ſo as to preſerve their virtues. They muſt by no means be 
5 expoſed to the ſun, or laid in a warm place: a cool, dry 
place, into which the rays of the ſun never penetrate, is the 
propereſt for drying plants, with as little loſs of their virtue 

as poſſible. 8 a EP 

| Though there is reaſon to believe that every vegetable 
| a matter hath a Spiritus Rector, ſeeing each hath its particular 
| | ſcent, yet this principle is not very perceptible in any but 
| thoſe which have a very manifeſt odour ; and accordingly it 
| is extracted chiefly from aromatic plants, or the moſt odori · 
ferous parts of plants. I ſay the moſt odoriferous parts; be- 
cauſe, in moſt plants and trees, there are generally certain 
parts that have a much more ſenſible, and much ſtronger 
ſcent than the reſt. The odour of a plant, or of a tree, hath 
its principal reſidence ſomerimes in the root, ſometimes in 
| the leaves, at other times in the bark or wood, and very fre- 
quently in the flowers and ſeeds. Therefore, when you de- 
ſign to extract the principle of odour from a vegetable that 1s 
not equally odoriferous in every part, you mult chuſe thoſe 

parts that have the moſt perceptible and ſtrongeſt ſcent. 


— 


8 


PROCESS II 


To extract the Fat Oils of Plants by Decoction in boiling 
N Water. Cacao Butter. 


BDobNb or bruiſe in a marble mortar your vegetable 
I ſubſtances, abounding with the Fat Oil which you - 
tend to extract by decoction: tie them up in a linen gas 


Pg 
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ut this packet into a pan, with ſeven or eight times as much 
aer, and make the water boil; The Oil will be Teparated 
by the ebullition, and float on the ſurface of the water. Skim 
it olf carefully with a ladle, and continue boiling till no more 
OBSERVATIONS. 


Tax heat of boiling water is capable of ſeparating the 
Fat Oils from vegetable matters that contain any: but this is 
to be effected by actual decoction only, and not by diſtilla- 
tion; becauſe theſe Oils will not rife in an alembic with the 
heat of boiling water. We are therefore neceſſitated to col - 
ect them from the ſurface of the water, as above directed. 
By this means a much greater quantity of Fat Oil may be 
obtained than by expreſſion alone; becauſe the degree of heat 
applied greatly facilitates the ſeparation of the Oil. For a con- 
vincing proof of this truth, take the remains of any vegetable 
matters, from which the Oil hath been ſo thorougbiy expreſ- 
ſed that they would yield no more; boil them in this man- 
ner, and you will obtain a great deal more Oil. 

The water uſed in this coction generally becomes milky, 
like an emulſion; becauſe it contains many: oily particles, 
that are diſperſed in it juſt as in an emulſion. .. | Nevertheleſs, 
this way of obtaining the Fat Oils is not generally practiſed; 
becauſe the heat, to which they are expoſed in the operation, 
occahions their being leſs mild than they naturally are: but 
it is an excellent method, and indeed the only one that can 
be employed, for extracting from particular vegetables cer- 
tan concrete oily matters, in the form of Butter or Wax, 
which matters are no other than Fat Oils in a fixed ſtate. 
Ihe Cacao yields, by this means, a very mild butter; and in 
* lame manner is a Wax obtained from a certain ſhrub in 

merica. Wr 5 7 ret 4 cy 148 Les 


1 


' The heat of boiling water melts theſe oily-matters, which 

then aſcend to the ſurface of the liquor, and float on it like 

other Oils. They afterwards fix as they cool, and reſume 8 
their natural conſiſtence. We {ſhall ſee in the ſequel, that 

they cannot be extracted in a concrete form by diſtillation, 

which requires a greater degree of heat than that of boiling 

"tr; becauſe diſtillation changes their nature, partly de- 

compoſes them, and prevents their returning to their proper 
conſiſtence as they cool. * 
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1 extract Eſſential Gil. of Plants by Diſtillation with the 
| Heat of boiling Water. Diſtilled Waters, © 


P UT into. a cucurbit the plant from which you deſign 
1 to extract the Effential | Oil. Add as much water 
as will fill two thirds, of your veſſel, and diflolve therein 
half an ounce of Sea - ſalt for every quart of water you uſe. To 
this body fit on an alembic-head, and to the noſe thereof lute 
a receiver, with {ized paper, or wet bladder. Set it in a fur. 
nace, and let the whole digeſt together, in a very gentle 
warmth, for twenty-four hours. by 


This being done, light a wood-fire under your veſſel, briſk 
enough to make the water in it boil immediately. Then 
flacken your fire, and leave it juſt ſtrong enough to keep the 
water ſimmering. There will come over into the receiver a 
liquor of a whitiſh colour, ſomewhat milky; on the ſurface 
of which, or at the bottom, will be found an Oil, which is 
the Effential Oil of the vegetable you put into the cucurbit. 
Continue your diſtillation with the ſame degree of heat, till 
you perceive the liquor come off clear, and unaccompanicd 
When the diſtillatiqn is finiſhed, unlute the receiver; and, 
if the Eſſential Oil be of that ſort that it js lighter than water, 
fill the veſſel up to the top with water. On this occaſion alorg: 
necked matraſs ſhould be uſed for a receiver; that the Oil 
which floats on the water may collect together in its neck, 
and riſe up to its mouth. Then in the neck of this veſic] put 
the end of a thread of cotton-twine, ſo that the depending 
part without the veſſel may be longer than that in the Oih 
and the extremity thereof hang within the mouth of a little 
pbial, juſt big enough to contain your quantity of Oil. The 
Oil will riſe along the yarn as in a fiphon, filter! through t., 
and fall drop by drop into the little phial. When all thc Oil 
1s thus come over, ſtop your little bottle very cloſe, with , 
cork coated over with a mixture of wax and a little pitch. 
If your Oil be ponderous, and of the fort that ſinks in W. 
ter, pour the whole contents of the receiver into a glals fun- 
nel, the pipe of which muſt terminate in a very ſmall m_ 
ture that may be ſtopped with your fore-finger. All the 
will be collected in the lower part of the ſunnel: then an” 
pour finger, and let the Oil run out into a little bottle —_ 


* 


JJJͤ ORFS. STIs 


* 


Gab . PRACTICE or CHYMISTRY. 415 


another ſmall funnel. When you ſee: the water ready to come, 
ſtop the pipe of the funnel, and cork the bottle containing 
your Oil. TOURS 5M a wt e 
A | EOS . TOY, 2} . Mare 
F T {0 MS or a otaane 


|  Es88NTIAL Oils, though they all reſemble each other in 


their principal properties, are nevertheleſs very different in 
ſome reſpe&ts : for which reaſon almoſt every. one of them 
requires a particular management, for obtaining it with the 
greateſt advantage poſſible, both as to quality and quantity. 
One of the firſt things requiſite is, to chuſe the proper 
time for diſtilling the plant, from which you deſire to extract 
the Eſſential Oi; becauſe the quantity of Oil varies conſi- 
derably, according to the ſeaſon of the year, as well as the 
age of the plant. For example, the moſt favourable time 
for obtaining theſe Oils from the leaves of ever- green plants 
or trees, ſuch as "Thyme, Sage, Roſemary, the Orange, the 
Bay, the Fir, &c. is the end of Autumn; becauſe theſe vege- 


tables contain a great deal more Oil at that ſeaſon than at 


any other. With regard to annual plants, they muſt be cho- 
ſen when in their prime, and juſt. before they begin to de- 
eline. The time therefore of gathering them is when th 

begin to flower : and af you want to extract the Oil from the 


flowers themſelves, you muſt pull them juſt when they are 


newly blown. 


Secondly, it muſt be obſerved, that the Eſſential Oils of 
plants are, as it were, the chief reſidence · and refervoir of 


their odorous principle; that they are to be found wherever | 


that principle exiſts, and never where it is not: ſo that what 
ve ſaid concerning the Spiritus Rector of plants is applicable 
here. It muſt be remembered, that all the parts of ſome ve- 
getables are odoriferous. Such plants may be put into the 
alembic all together, and the Eſſential Oil diſtilled from all 
their parts at once. But others, and indeed the greateſt 
number, have no odour, or at leaſt none that is very percep- 
tible, except in ſome particular parts; as in their leaves, 
* roots, or ſeeds: therefore, when you want to have 
the Efſential Oil of ſuch a plant, you muſt chuſe that part 
h which the Odour reſides. The ſenſe of ſmelling muſt be 
5 principal guide on this occaſion. 5 
5 birdly, all vegetables, and all the parts of vegetables, 
wn Oy lame texture: ſome are. hard and compact, as 
= 5, barks, and ſome roots; others are tender and ſuccu- 
2 as molt annual plants, and ſome fruits, For this > 
mY 
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ſon, they muſt be differently prepared for diſtillation, It 
may be laid down as a general rule, that the cloſer and 
more compact their texture is, the more they require to he 
opened and divided, either by comminuting them into ſmall 
particles, or by digeſting them a conſiderable time in water 
acuated with Salt. Lo ; 
Fourthly, though all Effential Oils be capable of riſing in 
diſtillation with the heat of boiling water, yet they have not 
all an equal degree of levity and weight: on the contrary, 
they vary exceedingly in this reſpeCt : ſome, as, for inſtance, 
| thoſe of all our European aromatics, being lighter than wa. 
ter, ſo that they always float on its ſurface; whereas others, 
ſuch as thoſe of Cloves, Saſſafras, &c. which are Indian a. 
romatics, are heavier than water, and always fink in it by 
their ſpecific gravity. ''Theſe differences therefore require 
different methods of diſtillation. It- is proper, for example, 
to make uſe of a low alembic in diſtilling ſuch Eſſential Oils 
as are heavier than water; and, moreover, to facilitate their 
ſeparation, by applying a degree of heat ſomewhat ſtronger 
than that of boiling water. This is eaſily done by impreg- 
nating the water with a proper quantity of Sea-ſalt, or the 
Vitriolic Acid; for, the more ſaline matters are contained in 
water, the more will the degree of heat it acquires, by being 
brought to boil, exceed that of pure boiling water. | 
Fifthly, Effential Oils differ from one another in point of 
fluidity. Some are as thin and as fluid as Spirit of Wine: 
of this number is the Effential Oil of Turpentine. Others, 
again, are thick, and even congeal as they cool: ſuch, for 
inſtance, Is the Oil of Roſes. In diſtilling Oils of this lat- 
ter ſort, care muſt be taken that the ſpout of the alembic 
head do not grow too cold, but be kept always in ſuch a de- 
gree of warmth as may prevent the Oil from fixing in it, 
and ſtopping it up; which would interrupt the diſtillation, 
and might alſo occaſion ſome other. more conſiderable incon- 
veniencies, of which we ſhall take notice preſently. _ 
From what hath been ſaid it appears, that the diſtiJ]ation 
of Eſſential Oils cannot be regulated by any one general rule; 
but that the manner of operating muſt be a little varied, dc. 
cording to the nature of the Oil to be diſtilled, and t0 that 
of the vegetable from which it is to be drawn. 
The time of day fitteſt to gather plants for this — 
is the morning before ſun · riſe; becauſe the coolneſs of yo 
night hath ſhut all their pores, and concentrated ther w. f 
whereas in the evening, after the plants have been 1 


day to the heat of the ſun, their odorous princip wo great 
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great meaſure diſſipated, and they are left almoſt quite ex- 
| hauſted of it. Now, the more of the odorous principle the 
plants contain, the more Eſſential Oil will they yield, and 
the more virtue will that Oil have. _ _ e 

Plants freſh gathered, and as yet full of moiſture, do not 
yield fo much Oil in diſtillation as they do when dried; be- 
cauſe the oily particles in a very moiſt plant are more diffuſ- 
ech and even ſeparated from each other, by the interpoſition 
of the aqueous parts : whence it comes to paſs that, in diſtil - 
ation, they aſcend in a ſtate of ſeparation from each other 
ſo that being diſperſed through the water they give it a milky 
colour, like that of an emulſion; and cannot unite together 
but in ſmall quantities, which hinders their being eaſily ſepa- 
rated from the water. | | N 


This inconvenience doth not happen, or at leaſt is conſi- 
derably leſs, when the greateſt part of the humidity of the 
plant is evaporated by deſiccation { for the oily particles, be- 
ing thus delivered from the intervening aqueous parts, which 
kept them ſeparated from each other, are brought nearer to- 
gether, unite, and form little viſible globules of Oil, which 
cally emerge from the water employed in the diſtillation. 
But, in drying plants from which the Eſſential Oil is to be 
extracted, great care muſt be taken that they be neither ex- 
poſed to the ſun, nor laid in a warm place; becauſe the heat 
would carry off part of their odour, and even, from ſome 
Plants, a pretty conſiderable quantity of their Eſſential Oil. 
Plants of a looſe texture, that eaſily give out their Eſſen- 
dal Oils, need not be comminuted, or macerated in water 
"ith Salt. But this method muſt unavoidably be taken with 
luch as are hard, and do not readily part with their Oil. 
Woods, barks, roots, for inſtance, mult be firſt raſped, then 
ct to macerate in water impregnated with Salt, as before di- 
3 and this ſometimes for ſeveral weeks before they be 
Uulled. 

On this occaſion Salt procures three different advantages. 
4 the firſt place, it prevents the matters, that muſt 
nd in maceration for ſome time, from running into fer- 
13 an inconvenience that would conſiderably dimi- 
the quantity of Eſſential Oil, or perhaps rob us of the 
| ole, by converting it into an Ardent Spirit, if the fer- 
OW were ſpirituous; or into a Volatile Alkali, if it 
C on to the laſt ſtage, and as far as putrefaction. In the 
| place, it acuates the water, and renders it more capable 
Fenn and properly dividing, during the maceration, 

errure of the plant which requires to be thus prepared. 
EA Laſtly, 
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ſo promotes the aſeent of the heavieſt Oils. 


Water be kept long heating before it be made to boil, the 


pointed out above, as Happening when we diſtil plants with- 


the moiſture and ſap that was in them when freſh gathered. 


Ihe ſpout of the alembic is then ſo hot, that a man cannot 


as is not to be endured. With this degree of heat the water 


1. 
Laſtly, it adds a little to the heat of the boiling water, any 


Nevertheleſs, when you find it neceſſary, ſor the reaſong 
aſſigned above, to mix Salt with the water to be employed 
im diftilling your Efſential Oil, you mult be cautious of pur. 
ting in too much. You will indeed obtain, by means there. 
of, much more Oil than if you diftilled it without Salt: but 
as a great quantity of Salt will make the water acquire a 
much greater degree of heat than that of pure boiling water, 
a good deal of the heavy Oit of the vegetable will be raiſcd 
by ſuch a heat, mix with the Effential Oil, deprave it, and 
make it like thoſe that are adulterated with a mixture of ſons 
heterogeneous Oil, as will be afterwards ſhewn. 

When every thing 1s prepared for diſtillation, it is proper, 
as directed in the proceſs, to apply at once a flaming fie, 
bri{k- enough to make the liquor boil immediately: for, if the 


Ffential Oil, which cannot rife without the heat of boiling 


ed about every way, and churned as it were; by which means 
it will be divided into very minute particles, and diſperſed in 
the water, which will thence acquire a milky colour: and 
conſequently we' ſhall fall into the inconvenience that was 


out having dried them, -and while they are loaded with al 


When the water in the cucurbit boils; it will be known by 
the noiſe that boiling water uſually makes, which is produced 
by che numerous bubbles that rife and Burſt on its ſurface 


lay his finger on it, without ſuch a ſenſation of burning heat . 


diſtils in drops; which ſucceed each other fo faſt, that they 
ſeem to form a continued ſmall ſtream ; and this water 18 fe. 
plete with much Eſſential Oil. gh 
And: now it is proper to weaken the fire conſiderably g 
as to leave it but juſt ſtrong enough to keep the liquot ped 
boiling: for if the diſtillation be urged too precipitately, s 
aqueous and oily vapours, being forcibly hurried up 1 * 
great a heat, may carry along with them ſome parts "I 
plant, which may ſtiek in the ſpout; ſtop it up, and we 
ger the burſting of tlie veſſel, or at leaſt the forcing 1 4 
head, by the exceedingly rarefied particles of water, 0 


air, all Hriving to eſcape at the ſame time; and tbeſe bt 


— 
— 
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ing hot vapours, being diſcharged with imperuoſity, may not 
only ſeald the operator, but injure his lungs, 
In ſuch diſtillations it is of conſequence to keep conſtantly 
cooling the head of the alembic, by frequently renewing the 
water in the refrigeratory, in order to facilitate the condenſa- 
tion of the oily particles. The water in the cooler ought to 
he renewed when it begins to ſmoke very perceptibly. 3 
Whatever care be taken to ſave as much of the Oil as poſ- 
ble, and to prevent, its being left diſperſed in the water, yet 
ſome loſs of this kind | cannot - be totally avoided: and thus 
the water that riſes in diſtilling the Oil is always more or leſs 
milky, and ſtrong! 


— 


y ſcented, even after it is ſeparated from 
the Eſſential Oil. Yet this portion of the Oil and of the 
odorous principle, which is retained by the water employed 
in ſuch diſtillation, is not therefore loſt : the water impreg- 
nated with theſe principles partakes of the properties of the: 
| plant from which the Eſſential Oil was drawn, and may be 
uſed medicinally: it is known in Pharmacy by the title of the 
Difilled Water of the plant. , , 
The ſame water may be uſed again, with advantage, in 
diltilling the Eſſential Oil of a freſh plant of the fame. fort 
becauſe the oily and odorous particles, with which it is im- 
pregnated, joining with thoſe afforded by the freth plant, 
form larger molecule, capable of uniting more _— and 
ie 
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emerging better from the water; and conſequently they in- þ 
of creaſe the quantity of Oil. Thus the ſame water may be al- A 
we ways employed in new diſtillations ; and, rhe oftener it is 1 
* uſed, with the greater advantage may it be uſed again. RE, 4 
** After all the Effential Oil is riſen, if the diſtillation be # 
pi continued, and the receiver changed, the liquor that will 1 
den den come off will not be milky, but limpid. It will bave 0 
vatel no odour at all of the plant, but a kind of fouriſh ſmell; and 1 
they indeed it is a part of the Acid of the vegetable in the ſtill, 


which is elevated by the heat of boiling water, after all the 
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Eential Oil is come over. . 1 
=” If you intend to keep the diſtilled water which hath ſerved 0 
nf % a vehicle to the Eſſential Oil, and deſign it for medicinal = 
* ule, great care muſt be taken to ſtop the diſtillation before _ 
a 100 this acid phlegm begin to riſe: for, if it ſhould mix with the 
"the tilled water, it would fpoil it, and hinder it from keeping; 
ndan* probably becauſe it contains ſome mucilaginous parts, which 
off it we apt to putrify. | 2 5 | „ e 
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PROCESS IV. 


To extra® the Eſſential Oils of Plants by Diſtillation per 
E Deſcenſum. | Cds 


* 


— 


EDUCE to a powder, or a paſte, the vegetable ſubſtan. 

ces from which you intend to extract the Eflential Oil 

by the method propoſed. Lay this matter about half an inch 
thick on a fine, cloſe, linen cloth. If it be dry and hard, 
expoſe the cloth containing it to the ſteam of boiling water, 
till the matter become moiſt and ſoft. Then lay the cloth, 
with its contents, over the mouth cz a very tall cylindrical 


. glaſs veſſel, which is to do the office of a receiver in this di- 


ſtillation; and, by means of a piece of ſmall pack-thread, 
faſten down the extremities of the cloth, by winding the 


thread ſeveral times over them and round the veſſel; in ſuch 
à manner, however, that the cloth be not tight, but may 
ield to a ſmall weight, and {ink about five or fix lines deep 


into the veſiel over whica it 1s faſtened. Set this recipient 
in a larger veſie!, containing ſo much cold water as will 
reach half way up the cylindrical veſſel; which, having little 
in it but air, muſt be ballaſted with as much lead as will fink 


it to the bottora of the water. 5 

On the cloth containing the ſubſtance to be diſtilled ſet a 
flat pan of iron or copper, about five or ſix lines deep, tbat 
may juſt fit the mouth of the glaſs veſſel over which the cloth 


is faſtened, fo as to thut it quite cloſe. Fill this pan with 


hot aſkes, and on theſe lay ſome live coals. Soon after this, 


you will ſee vapours deſcend from the cloth, which will fil 
the recipient, and drops of liquor will be formed on the un- 
der ſide of the cloth, from whence they will fall into the 
veſſel. Keep up an equal gentle heat till you perceive no- 
thing more diſcharged. Then uncover the recipient: Jou 


will find in it two diſtinct liquors; one of which is the 


. 


phlegm, and-the other the Eſſential Oil of the ſubſtance di- 


OBSERVATIONS. 


Tux apparatus for diſtilling above deſcribed is very cone, 
nient, when we have not the veſſels neceſſary oy GY 
with water, or when we want to obtain the Efſential Oi! 9 


any vegetable ſubſtance in much leſs time. 'The aqueous 
and oily parts of the ſubſtances diſtilled in this manner, 


ing 
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ing rarefied by the heat of the fire placed over them, cannot 
aſcend upwards, becauſe they are cloſe confined on that fide; 
and, moreover, the fire which rarefies them poſſeſſing all the 
upper part of the veſtel in which they are contained, they 
are forced to fly frora i: tc the place which moſt favours their 
condenſation : and this determines them to deſcend in the 
recipient, where they meet with a coolneſs that condenſes 
and fixes them. It was with a view to promote this con- 
denſation, that we ordered the lower part of the recipienz 
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to be ſunk in cold water. 5 "SAG 
Cloves are one of thofe ſubſtances whoſe Efential Oil is beſt 
obtained by this method. In tie ſame way alſo may be drawn 
the Efential Cil of Lemon-peel, Citron- peel, Orange-peel, 
Nutmegs, and ſeveral other vegetable fubſtances: but you 
muſt be cautious of applying too ſcrong a heat; for in that caſe 
the Oil, inſtead of being white and limpid, acquires a red, 

dark- brown, blackiſn colour, is burnt, and ſmells of empy- 
teuma: and, on the other hand, if you do not apply a pro- 
per degree of heat, you will ſcarce get any Oil at all. It is 

the ſureſ, and therefore the beſt, way to diſtil theſe Oils 
with water in an alembic. nd indeed the diſtillation per 
deſcenſum is ſeldom uſed, but out of curioſity to try its effect, 

or on ſuch preſſing occaſions as allow no choice. VT of 
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Infuſions, Decoctions, and Extratts & Plants. 


MAKE ſome water boiling-hot, and then take it off the 
4 fire. When it ceaſes to boil, pour it oa the plant of 
which you defire to have the Infuſion; taking care there be 
enough of it to cover the plant entirely. Cover the veſſel, 
and let your plant lie in the hot water for the Tpace of half 
an hour, or longer, if it be of a firm cloſe texture. Then 
pour off the water by inclination : it will have partly acquir- 
ed the colour, the fmell, the taſte, and the virtues of the 
plant. This liquor is called an Infuſion. | 
Jo make the Decoction of a vegetable ſubſtance, put it 
into an earthen pan, or into a tinned copper veſſel, with a 
quantity of water ſufficient to bear being boiled for ſeveral 
urs without leaving any part of the plant dry. Boil your 
P ant more or leſs according to its nature; and then pour off 
© Vater by inclination. This water is impregnated with 
E I ſeveral 


1 * 
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ſeveral of the principles of the plant, of which we ſhall tak 


notice in the following obſervations. . 


OBSERVATIONS. 


Warn, eſpecially when boiling hot, is capable of dil 
folving not only all that is purely faline in vegetables, but 
alſo a pretty conſiderable quantity of their Oil and of thei 
earth, which, by contracting an union with the faline pans, 
have formed ſaponaceous, gummy, and mucilaginous com. 
pounds, that are ſoluble in water. After violent and longs 
continued boiling, therefore, there remains nothing in the 
; plant but the pureſt oily part, and ſuch as is the moſt fxed, 
that is, the moſt cloſely united with the earth of the plant, 
I ſay, the moſt ſixed:. for ſome part of the oily matters, 
though not ſoluble in water, may be ſeparated by the action 
of boiling water, when thoſe matters abound greatly in the 
vegetable decoded; as we have ſeen happen to the Fat Oils 
of certain vegetable matters; but in that caſe theſe oily mat- 
ters float upon the Decoction, and do not conſtitute a pait 
of it. 3535 7 5 
From what we have already ſaid, touching the analyſis of 
plants, it ſeems evident, that, if thoſe decocted be odorites 
rous and contain an Eſſential Oil, the Decoction will con- 
tain none, or at moſt but very little, of their Effential Oil, 
or their odorous principle; ſeeing we know that theſe ſubſtan. 
ces cannot bear the heat of boiling water, without being car- 
ried off and entirely diſũpated by it. Therefore, when we make 
a decoction of an aromatic plant, containing an Eſſential Oil, 
we may be aſſured that it will not poſſeſs the virtues, either 
of the odorous part, or of the Effential Oil, and that it wil 
have none but thoſe of the other more fixed principles of the 
plant, with which it may be impregnated. T he Decoction 
of ſuch a plant perfectly reſembles the water left in the ci. 
curbit, after diſtilling its Eſſential Oil. But for thoſe plant 
in which there are no ſuch volatile parts, or whoſe virtue 
doth. not reſide in thoſe principles, ſuch as aſtringent and 


, 


emollient plants, for example, that owe their properi® 
wholly to an earthy Salt, or to a mucilage, they are capable 
of communicating their whole virtue to the water in whici 
they are infuſed or decocted. 5 


* 


If, on one hand, the Salts of plants render ſame port 
of the principles of thoſe plants ſoluble in water, ſuch as Pl 
of their Oil and their earth, which if they were RY 
not diſſolve therein; on the other hand, theſe princip'” 


bellig 
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being of their own nature indiſſoluble in water, binder the 
galt, by the union they have contracted together, from diſ- 
ſolving in it fo eaſily, ſo ſoon, and in ſuch quantities, oh if 
they were pure. This is ſo true, that water, though boiled 
Jong and violently, is far from extraQting out of plants all 
thoſe parts that it is capable of diſſolving. If, after boiling a 
plant in water, as directed in the proceſs, this water be pour- 
ech off, freſh water added, and a ſecond decoction made in 
the ſame manner as the firſt, the water of this latter decoc- 
tion will, by that means, be almoſt as ſtrongly impregnated | 
with the principles of the plant as the former was. Mr. 
Boerhaave was obliged to make twenty ſucceſſive decoctions 
of the ſame plant, to wit, Roſemary, before the water came 
of the plant colourleſs and infipid ; in a word, juſt as it was 
before the plant was boiled in it. 25S e 
Mr. Boerhaave obſerves, that a plant, after having thus 
giren out all that water can diſſolve, ſtill retains exactly 
the ame form that it had before it underwent any of the 
many boilings neceſſary to exhauſt it; that its colour, from 
being green at firſt, becomes brown; and that the plant, 
which when green is lighter than water, or at leaſt doth not 
ink in it, is heavier after this operation, and falls to the 
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le. bottom. This is a proof that the water hath extracted out 
on. of the plant its lighteſt ſubſtances, aſſuming their places it- 
Oil, ſelf, and that it hath left nothing but its heavieſt principles, 
lan · namely, its fixed oil and its earth. We ſhall afterwards exa- 
. mine more particularly theſe remains of plants exhauſted by 
hake water. | SE Ta 

Oil, lf the Infuſions and DecoCtions of plants be filtered, and 
cher evaporated in a gentle heat, they become Extracts, that may 
* be kept for whole years, eſpecially if they be evaporated to a 


* 3 and better ſtill if they be evaporated to 
From what hath been ſaid concerning the Infuſions, De- 
tions, and Extracts of plants, it follows, 1. That Infu- 
lons and DecoCtions of aromatic plants do not furniſh a 


con 
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| and complete Extract of thoſe plants; becauſe they do not con- 
1 tan the volatile and odorous parts, in which the principal 
r ue of ſuch plants uſually reſides. If therefore you de- 


* make Extracts of ſuch vegetables, that ſhall have no 
1 employ their juices drawn by expreſſion, or 


\ n W ' . | 5 7 ., . a. " 0 ® 1 4 ” 
my te impregnated with their principles by the means of tri. 
4. N 3 and evaporate the liquor by ſpreading it over a great 
ples under of plates, in order to enlarge its ſurface, and quick- 
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en the evaporation, which muſt be effected by the heat of the 
ſan gone, or the well-tempered warmth of a ſtove. 

21 It may alſo be inferred, that water alone, aided by the 
degree of heat it is capable of acquiring by being made to 
boil, is not ſufficient to effect the complete analyſis of a plant; 
fince not only ſome of its principles are ſtill left combined 1 


it, though exhauſted as much as it can be by boiling vater; 
but alſo ſeveral of the ſubſtances extracted from it by water 
are compounds of ſome of the principles of the plant, and 


ſuſceptible of a much more accurate analyſis; as we ſhall be 
convinced when we come to examine the effects which a de. 
gree of heat fuperior to that of boiling water is able to pro- 


duce on entire plants, on their Extracts, and on their te. 


mains exhauſted as much as they can be by boiling water. 
But before we enter on that part of the analyſis, it is pro- 
er to conſider the experiments and combi nations that may 
2 made with the principles we have already obtained; in 
order to diſcover their nature, and in ſome meaſure analyze 
even them. Eſſential Oils in particular deſerve to be thus 
examined. Ne Wy 
+ We alfo obtain from certain plants, with a degree of heat 
leſs than that of boiling water, a Volatile Alkali, which er 
iſts formally in them ; but as theſe plants, waen analyzed, 


yield principles different from thoſe we obtain out of all other 


vegetable ſubſtances, and as they reſemble animal matters, 
ve ſhall refer their analyſis to a diſtinct chanter. 
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FROST 
The Rectiſication of Eſſential Oils. 
Dor into a cucurbit the Eſſential Oil you propoſe to tec: 


” tify. Set the cucurbit in a balacum maria, fit to 4 
bead of tin, or of copper tinned, together with its refrige 


tory; and lute on a receiver. Make the water in the bat 


: | boil, and keep up this degree of heat till nothing more will 


come over. When the diſtillation is finiſhed, you # - 


* 


f 


TH 


— 


FO. nn. 


in the receiver a rectiſied Efſential Oil, which will be clearer, 
thinner, and better ſcented, than before it was thus re-diftil- 
led; and in the bottom of the cucurbit will be left a matter 
of a deeper colour, more tenacious, more reſinous, and of a 
leſs grateful ſmell. lt eee een 
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Es52nTIAaL Oils, even the pureſt, the beſt prepared, and 
the thinneſt, ſuffer great changes, and are much impaired by 
owing old: they gradually turn thick and reſinous; their 
ſweet grateful ſcent is loſt, and ſucceeded by a more diſagrees 
able ſmell, ſomewhat like that of Turpentine. The cauſe of 
theſe changes is, that their fineſt and moſt volatile part, that 
which contains moſt of the odorous principle, is diſſipated 
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i and ſeparated: from that which contains leaſt of it ; which 
in | therefore grows thicker, and comes ſo much the nearer to 
” the nature of a reſin, as the quantity of Acid, that was di- 
us tributed through the whole Oil before the diſſipation of the 

more volatile part is, after ſuch diſſipation, united and con- 
at centrated in the heavieſt part; the Acid in Otls being much 
BY leſs volatile than the odorous part, to which alone they owe 
ed, their levity. 2 0 Th” if 
her Hence it appears what precautions are to be uſed for pre- 
oY ſerving Efſential Oils, as long as poſſible, without ſpoiling. 


They muſt be kept in a bottle perfectly well ſtopped, and al- 
ways in a cool place, becauſe heat quickly diſſipates the vo- 
1 latile parts. Some authors direct the bottle to be kept under 
water. | | CN 
lt theſe Oils ſhould grow thick and reſinous by age, yet 
they are not to be thrown away. We ſhall ſhew, in the ana- 
lyſis of Balſams and Reſins, that, from theſe thick and even 
ſolid ſubſtances, Eſſential Oils may be drawn, as thin and 
as limpid as from plants. Eſſential Oils, thickened by time, 
may therefore be treated like Balſams, and actually analyzed, 
} ſeparating all the ſubtile odorous matter they contain from 
cir thick acid parts. For this purpoſe they need only be 
diſtilled with a degree of heat juſt ſufficient to elevate the 
thin odorous parts, without raiſi ng the thick matter. 

The reſidue left at the bottom of the veſſel; becauſe it 
could not riſe in diſtillation, is much thicker and leſs odor- 


"1 than the Oil was before rectification. The reaſon of 
e evident, and follows from what hath juſt been faid. 
1 * remander diffolves in Spirit of Wine more readily, and 
Seater quantity, than the light Oil drawn from it; be- 
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cauſe it contains more Acid, and becauſe Oils owe their ſo. 
 Jubility in this menſtruum to their Acid part, as is proved in 
| aa addin 18 n 
our Memoir on Oils already quoted.  _ 
is When we come to treat of Reſins, we hall inquire more 
particularly what this remainder is, and what principles it 
yields when analyzed: in this place it is ſufficient to take 
notice, that though all the Oil of which it made a part came 
over at firſt with the heat of boiling water, yet it cannot noy 
be. raiſed by the ſame degree of heat in diſtillation; becauſe 
it is not now combined with the principle of odour which 
gives the Oil its volatility, and becauſe it is rendered {luggiſh 
by being clogged with too great a proportion of Acid. 
From what hath been already ſaid, it muſt be concluded, 
that Eſſential Oils ſuffer great diminution by being reQified; 
and that in proportion to the quantity of reſinous matter leſ 
behind. All this reſinous matter, while combined with x 
ptoper quantity of the odorous principle of the plant, (hat 
is, at the time of its being diſtilled, and a little while after) 
was really an Effential Oil: the change of its nature, there- 
fore, is entirely. owing to its having loſt that principle. 
An Effential-O1], though rectified, is ſtill as apt to change 
and be ſpoiled as before, becauſe it ſtill continues to loſe its 
odorous principle by degrees. After ſome time, therefore, 
it requires a ſecond rectification, which again leſſens its quan- 
tity. In ſhort, it is plain that Oils will, in a number of 
years, greater or ſmaller according to their nature, and the 
manner in which they are kept, be wholly changed, and me. 
tamorphoſed into a reſinous matter, from which no thin Ci 
can be drawn with the heat of boiling water: and this is 4 
proof of the fugacity of that odorous principle, or Spiritus 
Rector, of plants, which, when united with their ligbtett 
Oil, gives it the character of an Eſſential Oil. 
I This reſinous matter, to which Eſſential Oils are finally 
reduced, being ſubjected to repeated diſtillations, with a de- 
gree of heat ſuperior to that of [boiling water, is ſtill capable 
of yielding a certain portion of a thin, limpid, ſweet-ſcented 
Oil, which is as light as an Effential Oil; as we obſervcd 
before is the caſe with Fat Oils drawn by expreſſion: but 4 
thin Oil obtained by this means, though it poſſeſſes alme 
all the properties of an Eſſential Oil, is not for all that a 
genuine one; ſeeing it hath not the ſame odour with the pa 
from which it was originally drawn. 3 
Eſſential Oils muſt be rectiſied in the halneum mal 
ordered in the proceſs: for, as ſome of the Oil touches 1 
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fides of the veſſel in the operation, if that veſſel be me 
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otter than boiling water, the thick matter will riſe with the 
thin Oil, which therefore will not be rectiſie. 55 
Recification is of uſe not only for procuring to Eſſential 
Oils the tenuity and levity they may have loſt by age, but 
lo to ſeparate them from other oily matters with which the 
may be adulterated. If, for inſtance, an Eſſential Oil be 
not properly diſtilled; if, by the addition of too much Salt, 
the water have acquired a degree of heat greater than that of 
pure boiling water, and if, in conſequence thereof, ſome of 
the heavy Oil of the plant have riſen with the Eſſential Oil, 
and mixed therewith, the Eſſential Oil may, by rectification, 
be ſeparated from this heterogeneous Oil; which, being hea- 
dier and incapable of rifing with the heat of pure boiling wa- 
ter, will remain at the bottom of the veſſel. N 
The effect will be the ſame, if your Eſſential Oil be falſi 
fied with a mixture of any Fat Oil, as is often the caſe: for, 
ſome of them being extremely dear, the vender frequently 
adds a portion of Fat Qil to increaſe the quantity. For this 
purpoſe Oil of Ben is generally uſed. | 
When an Eſſential Oil is thus falſified with a mixture of 
any Fat Oil, it may be diſcovered by letting a few drops of 
it fall into rectified Spirit of Wine; which will diſſolve the 
Eſſential Oil only, leaving the Fat Oil quite untouched. 
Eſſential Oils are ſometimes fallified by mixing them with 
a certain quantity of Spirit of Wine. This fraud doth not 
render their ſmell lefs fragrant : on the contrary, it becomes 
tber more agreeable and quicker. In order to try an Oil 
ſuſpected of being falſified in this manner, drop a little of it 
into very clear water. If a milky cloud appear in the water, 
be aſſured the Oil is mixed with Spirit of Wine: for as this 
liquor unites more readily with water than with Oil, it quits 
the Oil with which it was mixed to incorporate with the wa- 
ter: mean time a good deal of the Oil that was diſſolved by 
the Spirit of Wine, and is now ſeparated from it by the in- 
tervention of water, neceſſarily remains diſperſed through 
this water in very ſmall particles; and theſe form the milky 
Cloud produced on this occafion. e * 
An Eſſential Oil may alfo be adultered with another Eſ- 
ntial Oil that is much more common, and of much leſs 
aue. Thoſe who practiſe this fraud generally employ Oil 
a Lurpentipe for that purpoſe, on account of its cheapneſs 
ind tenuity. The cheat is eaſily diſcovered, by moiſtening 
"ey rag with the Oil ſuppoſed to be thus falſificd, and 
* the rag a little before the fire, which preſently 
'pates the odorous part of the falſified Oil. This odoury 
; 230 ON | which 
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which prevented our diſtinguiſhing that of the Oil of Tur 
pentine, being vaniſhed, the peculiar ſmell of the Turpen- 
tine, which is much more permanent, remains alone; and ;; 
ſo perceptible that it cannot eaſily be miſtaken. 
Thoſe who are much accuſtomed to ſee and examine El. 
ſential Oils, have ſeldom occaſion to make the experiments 
here propoſed for diſcovering their qualities. A certain de. 
b gree of thickneſs, partaking of unctuoſity, in an Eſſential 
1 Oil, convinces them that it is falſified with a Fat Oil: on the 
p other hand, a greater degree of tenuity, together with 1 
quicker ſmell, than a pure Eſſential Oil ought to have, dif. 
covers the admixture of Spirit of Wine. Laſtly, any one, 
whoſe ſenſe of ſmelling is not very dull, will eaſily diſcover 
the odour of the Oil of Turpentine, though diſguiſed by tha 
of the Eſſential Oil with which it is mixed. 


* 


C 


PROCESS I. 
To fire Oils by combining them with highly concentrated 
Acids: inflanced in Oil of Turpentine. 

| S. 


IX together, in a glaſs, equal parts of concentrated 
| Oil of Vitriol, and highly ſmoking freſh-drawn Spi- 


rit of Nitre : pour this mixture at ſeveral times, but ſudden- 
ly, on three parts of Oil of Turpentine, ſet for that purpoſe 
in a glaſs baſon. By a part here muſt be underſtood a dram 
at leaſt. A moſt violent commotion, accompanied wit 
ſmoke, will immediately be raiſed in the liquors, and the 
whole will take fire in an inſtant, flame, 'and be conſumed. 


OBSERVATIONS. 


_ THERE is not in Chymiſtry a phenomenon more extract. 
dinary, and more ſurpriſing, than the firing of Oils by mis. 
ing them with Acids. It could never have been ſuſpected 
that a mixture of two cold liquors would produce a ſudden 
violent, bright, and lafting flame, like that we are at preſent 
conſidering. Beccher gave notice, in his Phyſica ſubterra 
nea, that highly rectified Spirit of Wine would be ſet on fire 
by mixing it with highly concentrated Oil of Vitriol. 
Afterwards Borrichius, a Daniſh Chymiſt, publiſhed | 
proceſs for kindling Oil of Turpentine, by mixing it with tn6 
Nitrous Acid, as we find in the Philoſophical I ranſaction 
of Copenhagen for the year 1671. Moſt Chymilts bave ſince 


tried 


\ 
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ried to repeat thoſe experiments, and particularly to fire the 
Oil of Turpentine by mixing it with Oil of Vitriol, or 
Spirit of Nitre; but to no purpoſe, when they made uſe of 
he Oil of Vitriol, till Mr. Homberg told us, in the Me- 
noirs of the Academy of Sciences for 1701, that he had 
<:eq Oil of Turpentine by mixing it with Oil of Vitriol. 
ro make the experiment ſucceed he requires, „ That the 
« Oil of Vitriol be dephlegmated as much as poſhble, and 
« that the Oil of Turpentine be the laſt that comes over in 
« diſtillation, which is thick like a ſyrop, and of a dark- 
« hrown colour; for that which is white, and riſes at the 
« beginning of the diſtillation, never takes fire.” Theſe are 
his own words; but no body elſe hath ever ſucceeded in 
making the experiment. . 9 3 
Tournefort had ſucceeded, a little before Homberg, in 
fring, not Oil of Turpentine indeed, in which he always 
failed, but the Oil of Saſſafras, by mixing it with an equal 
quantity of well dephlegmated Spirit of Nitre. Homberg 
came afterwards, as appears by the Memoirs of the Academy 
for the year 1702, to fire with Spirit of Nitre the Eſſential 
Oils of the aromatic plants of India; and in 1706 Mr. Rou- 
nere fired, with Spirit of Nitre, the empyreumatic Oil of 
Guaiacum. While this Oil of Guaiacum is burning, a 
porous ſpongy body riſes from the midſt of the flame, to the 
height of about two feet above the veſſel. „ 
Laſtly, ſeveral years after all theſe diſcoveries, Meſſrs. 
Geoffroy and Hoffman, the one at Paris, and the other at 
Hall in Saxony, found a way to fire the Æthereal Oil of 
Turpentine, each by a different proceſs ; yet agreeing in this, 
that they both combined the Vitriolic Acid with the Nitrous, 
and with this compound Acid fired that Æthereal Eſſential 
Vil, which is one of the thinneſt, and, probably for that 
en reaſon, the moſt unfit to produce a flame with Acids. 
the moſt celebrated Chymiſts, as appears from this ſhore 
account, have employed themſelves in firing Eſſential Oils; 
but no body attempted the experiment on Fat Oils. It was 
not ſo much as ſuſpected that they were capable of taking fire 
after this manner, till in 1745 I read before the Academy 
Memoir on Oils, which I have already mentioned, and in 
Which 1 expreſs myſelf thus: TE © 
. | put two ounces and a half of Walnut Oil into the 
Atom part of a broken retort, having the figure of a cap, 
« © concave hemiſphere; and poured thereon two ounces of 
: moking Spirit of Nitre. It was ſcarce put in when a 
conſiderable ebullition aroſe, with a very thick ſmoke. As 
3 H 2 60 1 
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« T found it continually increaſing, and very faſt too, I je. 
& tired a little, that I might obſerve the event without dan. 
« ger. This caution was not unneceffary: for immediate 
ee the whole mixture blew up as bigh as the cieling, with 3 
ec noiſe like the diſcharge of a muſket. Nothing was left in 
c the veſſel but a black matter, which ſtill continued to boi 
cc à little and run over, and at laſt remained very rare, 
c ſpungy, and as full of holes as a honeycomb: its conſf. 
« ence alſo was ſuch that it did not ſtick to my finger 
et when I handled it. „ 08 SRP 

& As Mr. Geoffroy, who firſt found the means of firing 
“ the natural Balſams, obſerved in them a ſimilar exyloſion 
tc on that occaſion, it appears that my Oil was very ner 
ce taking fre in this experiment: which makes me preſume 
cc that we may at laſt ſacceed in firing Fat Oils likewiſe, and 
& conſequently all others; ſeeing theſe have always been 
cc looked upon as the moſt unlikely to produce that pheno- 
&« menon. I imagine that, to accompliſh this, nothing wore 
« is neceflary than to make uſe of ſufficiently great quanti- 
te ties, and to order it ſo that the ſurfaces of the liquors, 
& where they come into contact, may be of a large extent.” 

Afterwards, in 1747, Mr. Rouelle read before the Aca- 
demy a Memoir on the accenſion of Oils by Acids. That 
Memoir contains a great number of curious experiments, and 
peculiar manual operations deſcribed very diſtinctly, from 
which there reſults a general method of firing without fall, 
not only Eſſential Oils, but even any Fat Oil whatever: ſo 
that my conjecture, concerning the poſſibility of firingthele 
latter Oils, mentioned in my above-cited Memoir of 1745 
is now changed into a certainty. - I ſhall proceed to explain 
how I conceive theſe accenſions are brought about, and en- 
deavour to account for the phenomenon ſrom ſuch cauſes a 
to me ſeem the moſt probable. 3 

A due attention to the phenomena produced by mixing 
Oils with Acids will enable us, 1 imagine, to diſcover the 
natural cauſe why the Oils take fire, It is certain, and de- 
monſtrated by the moſt deciſive experiments, that the friction 
of ſeveral bodies rubbing againſt each other produces beat; 
and that when theſe bodies are combuſtible, and the beat 
produced by their friction riſes to a certain degree, the) take 
fire. This, in my opinion, is what happens to Ole we 
mixed with concentrated Acids. When theſe two ſorts o 
ſubſtances ruſh into union with rapidity, as in the expert” 
ments under conſideration, there muſt neceſſarily be a * 
friction among their parts, This friction produces te e 


obſerve 
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obſerved at the time of their union. The more concentrated 
the Acids are, with the greater violence and rapidity do they 
act upon the Oils, and the greater is the heat raiſed. If the 
Acids be concentrated to ſuch a degree as to produce, by 


dy, the combuſtible ſubſtances that are expoſed to it, which 
in this caſe are Oils, muſt needs take fire and flame. 
The heat produced on this occaſion is fo great, that, even 
when the inflammation doth not take place, if you touch the 
furface of the Oil with your finger, as foon as the Acid harh 
had its effect, you will find it burn you Eke a live coal. | 
Two pieces of wood, rapidly and violently rubbed againſt 
eich other, take fire. What is it that is kindled in this 
caſe? It can be nothing but their Oil: for they contain no 
other combuſtible principle. Why doth this Oil take fire? 


heat produced by the friction of the pieces of wood contain- 
ing the Oil. If, when Oil is diſperſed in a body, of which 
it is only one component principle, and conſequently mixed 
with many faline, aqueous, and earthy parts, that are not 
inlammable, but, on the contrary, make the Oil leſs fo, the 
Oil nevertheleſs takes fire, and burns when agitated by a 
ſulicient degree of heat; why ſhall not this very Oil, when 
ſeparated from the mixt of which it made a part, when unit- 
ed into one diſtinct maſs, and entirely, or almoſt entirely, 
freed from the heterogeneous, incombuſtible parts with which 
it was combined, and conſequently now more inflammable 
than before; why, I ſay, ſhall it not take fire, when expoſed 


s produced by rubbing two pieces of wood together? 
Let us now examine the phenomena produced when Oils 


der their ac-enfion, and ſee if they agree with the explana- 
hon here offered? © ©. 5 hg | 


that is not highly concentrated; for weak Acids act but fee- 
bly on Oils, and diſſolve them ſlowly; ſo that the friction is 
deiner quick nor violent, and conſequently produces too 
Aut 2 heat, far below the degree of ignition. | 
decondly, no inflammation is produced when Acids and 
3 = mix together, the greater is the certainty of ſuc- 
that He | or the heat is exaclly in proportion to the friction 
1 aces it; and the total quantity, or amount, of this 
en 18 ſo. much the greater, as there are more particles 


uniting with the Oils, a heat equal to that of an ignited bo- 


do not think it poſſible to aſſign any reaſon for it, but the 


o a degree of heat equal, or rather ſuperior, to that which 
re fired by Acids, all the circumſtances that favour or bin- 


Firſt, no fort of Oil will take fire with any Acid whatever 


ls are mixed in too ſmall quantities; but the more Acid 


rubbing 
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| ly a very ſmall quantity of heat; and in that caſe no inflam. 


in the accenſion of Fat Oils. 


cumſtances be properly attended to. 


againſt each other at the ſame inſtant, would be equal to the 
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rubbing againſt each other at the ſame time. 80 that if 3 
very ſmall quantity of Acid and Oil be mixed together, there 
will be but a very ſmall quantity of friction, and conſequent. 


mation, It was with a view to avoid theſe inconveniencics 
and to procure the oppoſite advantages in as great a degree 
as poſſible, that, in the paſſage above quoted from my Me. 
moir of Oils, I propoſed mixing together large doſes of Acid 
and of Oil, as one of the means by which we might ſucceed 


Thirdly, the figure of the veſſel, in which the two liquors 
are mixed together, is not a matter of indifference. A wide 
ſpreading veſſel, of a large diameter with reſpect to the quan- 
tity of liquor it is to contain, favours the inflammation 
much more than one of a ſmall diameter. Nay, it may not 
ſucceed at all in too narrow a veſſel, though all other cir- 

The reaſon of this is, that the activity of heat produced 
by friction is not in proportion to the ſucceſſive, but to the 
ſimultaneous frictions : for the heat actually produced by the 
frictions of an hundred particles, -rubbing ſucceffively againſt 
each other, with intervals ſufficient to let the heat go off, al- 
moſt as faſt as it is generated, would be equal to the friction 
of a ſingle particle only; whereas the heat actually produced 
by the friction of the ſame number of particles, all rubbing 


frictions of all the particles taken together, and conſcquently 
an hundred times more active than the other“. This being 
laid down, it is eaſy to conceive how a large veſſel favours 
the accenſion more than a ſmall one. It is certain that two 
liquors which mutually preſent large ſurfaces to each other, 
at the inſtant of their being mixed together, touch cach other 
at one and the ſame time in a much greater number of points, 
than if each had but a ſmall ſurface; and conſequently that 


they muſt unite much ſooner, and with greater rapidity, in 
the former caſe than in the latter. 


I believe this propoſition is not ſtrictly true: for it appears to Me, 2 
in order to make the heat, produced by the ſimultaneous frictions of 2 2 
dred particles, an hundred times more active than that produced *. 40 
ecſlive frictions of the ſame number of particles, it is. neceſſary 2 15 11 
taneous frictions ſhould act all together in one point or center; . we: br 
poſſible. But, as the particles that rub againſt each other, in the Pg he 
are very near and contiguous, it is ſtill true that the heat, reſulting _ 
ſimultaneous frictions, is much more active than that produced by 


friQions only: which is ſufficient for our preſent purpole. 


Will 
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With theſe views, and in order to give the liquors this ad- 
yantageous diſpofition,' I recommended It as what would 
greatly promote the inflammation of Fat Oils, to order the 
liquors ſo, that, at the moment of their mixture, a large ſur- 
face of each might come into contact with the other. 

Fourthly, if we refle& on the experiments hitherto made 
for kindling Oils by Acids, we ſhall eaſily be convinced that 
all Oils are not equally apt to be fired; and that light, æthe- 
real, very thin, Eſſential Oils do not produce this phenome- 
non ſo readily and ſo ſurely, as thoſe of the ſame kind that 
are heavy and thick, or at leaſt ſoon grow thick upon being 
mixed with Acids. 5 
Mr. Homberg ſays poſitively in the above - cited paſſage of 
his Memoir, that he never could ſucceed in ſetting fire with 
the Acid of Vitriol to the white, æthereal Oil of Turpen- 
tine; that is, to the lighteſt which comes over firſt in diſtil- 
ation; but that the very ſame Acid ſet fire to ⸗ that which 
« comes over laſt in diſtillation, which 1s thick like a ſyrop, 
« and of a dark-brown colour.” | | 
All the experiments by which Oils have been fired, from 
thoſe of Beccher and Borrichius down to thoſe of Geoffroy 
and Hoffman, were made on the Effential Oils of the aro- 
matic plants of India, which are the heavieſt we know, and 
on the empyreumatic Oil of Guaiacum, which, beſides being 
very ponderous, 1s alſo very thick. . EG 
| Now theſe ſingular effects likewiſe agree perfectly well 
vith our explanation. It is certain that the parts of a heavy 
Iud do not yield to any impulſe or ſhock, 15 eaſily as thoſe 
of a lighter fluid; juſt as the parts of a thick, viſcous fluid 
undoubtedly reſiſt any attempt to ſeparate them, ſo much the 
more the nearer the conſiſtence of that fluid is to ſolidity, or 
the further it is removed from the ſtate of fluidity. Now, 
the more reſiſtance the Acid meets with in ſeparating and 
riding the parts of the Oil, as it muſt do to diſſolve them, 
the more conſiderable will be the force and motion with 
which it muſt neceſſarily act to ſurmount thoſe obſtacles ; 
delides, as experience teaches us that the denſity and viſcidi- 
of the Oils do not, at leaſt to ſenſe, diminiſh the quick- 
neſs and activity which the Acid exerts in uniting with 
dem; the greater therefore muſt be the colliſions, frictions, 
nd heat produced: and this plainly ſhews why heavy, thick 

lb take fire, in this caſe, more readily than thoſe which 
ae fluid and light. 1 | 5 
ow. here be objected, that Fat Oils, which are thicker 
_ *aVter than the light Eſſential Oils, take fire neverthe- 

leſs 
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| Eaſe: the properties, as well as the analyſis, of Fat Oils ſhew 
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leſs with greater difficulty. This objection is eaſily anſuet. 
ed, by obſerving, that when we fay Acids fire heavy thick 
Oils with more eaſe than thin light Oils, this poſition muſt 
be reſtricted to Oils of the fame kind, on which Acids 
have an equal, or nearly equal, action; that is, to ſuch Oils 
as differ from each other in no other reſpect but their thick. 
neſs and weight. | a 
For example, Mr. Homberg, who could by no means { 
fire, with Oil of Vitriol, to the Oil that riſes firſt in the di. 
ſtillation of Turpentine, found that the fame Acid would 
fire the Oil that comes laſt over: and therefore it is reaſon- 
able to attribute his ſucceſs, in firing this laſt Oil, to its be. 
ing thicker and heavier than the former; ſceing theſe two 
Oils are in other reſpects of the fame nature; that Acids 
have an equal action on both; and that they differ from each 


other only in the qualities ſpecified above. 


But it is evident, that, if the Oils compared together be 
of different kinds, and differ from each other, not only in 
weight and thickneſs, but alſo by containing different prin- 
ciples, or, at leaſt, the fame principles combined differently, 
and in different proportions, the action of any Acid on ttole 
Oils mult alſo be different; and that regard muſt be had 
thereto in determining their degrees of inflammability. 

Now all this is applicable to Fat Oils, when compared 
with light Eſſential Oils, in point of inflammabilicy, If all 
theſe Oils were of the ſame nature, and differed from each 
other in weight and thickneſs only, the objection drawn from 
Fat Oils, which though thicker than Eflential Oils do not 
take fire fo eaſily, would be a very good one, and fact would 
be againſt our reaſoning. But this is far from being the 


their nature to be very different from that of Eſſential Oils; 
that there is more water in their compoſition; and that the 
are full of a mucilaginous or gummy principle, which mutt 
greatly obſtruct their inflammability, and the action of Acids 
upon them. | 
None of the effects, therefore, that attend the firing of Ori 
with Acids, is repugnant to our way of accounting for ty 
phenomenon, which is one of the moſt beautiful in all Na- 
tural Philoſophy. To conclude this important ſubject, * 
thing now remains but to conſider the effects produced J 
the Vitriolic Acid in theſe accenſions. | | 
This Acid, though of a ſtronger nature, and capable : 
being more highly concentrated than the Nitrous Acid, ſeem 


however leſs qualified to produce a flame with Oils. * 


f 


\ 
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Mr. Homberg fired Oil of Turpentine by mixing it with Oil 

if Vitriol : but I do not know that the experiment bath ſuc- 

 ceeded with any, other Chymiſt; on the contrary, moſt of 

tole who have tried it affirm, that they never could fire any 

Ol with that Acid alone. : | + 

Oils are probably in the ſame caſe as metallic ſubſtances, 

with regard to theſe two Acids. We know that the Nitrous 

Acid diflolves thoſe ſubſtances with vaſtly more activity and 

| violence than the Vitriolic Acid exerts upon them; which 
| may depend either on the diſpoſition and configuration of 
their parts, or on the portion of. phlogiſton which, according 
to the opinion of moſt Chymiſts, is united with the Nitrous 
Acid, is its peculiar characteriſtic, and the cauſ? of the great 
rracity with which it diſſolves almoſt all matters that con- 
tain the phlogiſton. Go | 
| fay almoſt all matters that contain the phlogiſton ; be- 
euſe there are ſome ſubſtances that contain a great deal 
thereof, and yet are not at all ated on by the pure Nitrous 
Acid. "Theſe ſubſtances are matters perfectly charred : that 
is, ſuch as are capable of enduring the greateſt violence of 
fre in cloſe veſſels, without yielding a fingle atom of Oil; 
that burn almoſt quite away, yet only grow red-hot without 


from which it is impoſſible to obtain the leaſt particle of ſoot 
or fuliginoſity; in a word, that contain an inflammable mat- 
ter, but ſuch as is fit to be an ingredient in the compoſition 
ot metallic ſubſtances; to which the peculiar title of the 
Palogiſton is appropriated. i. | 

[ tay, then, that if the Nitrous Acid be poured on a mere 
coal, perfectly charred, it is impoſſible for the Acid, be it 
erer ſo highly concentrated, to fet the coal on fire, though 
heated before to the greateſt degree that it can poſſibly admit 
al without kindling; and, which is ſtill more remarkable, if 
a live coal be plunged into the moſt highly ſmoking Spirit of 
Nitre, it will be extinguiſhed as if dipt in pure water. 

But to return to the Vitriolic Acid : it is ſingular enough 
that this Acid, which attacks Oils with leſs activity, and for 
that reaſon ſeems leſs fit to ſet them on fire, than the Nitrous 
acid, yet greatly promotes their accenſion, when mixed with 
wat very Acid. This may be owing to its rendering the 

ls with which it mixes heavier and thicker; or elſe, as 

Ir, Rouclle conjectures with great probability, being more 
concentrated than the Nitrous Acid, and having a greater 
nity with water, it dephiegmatgs the other, and thereby 
creates its activity; or, laitly, this may ariſe from ſome 


31 other 


{ming ; or at leaſt produce but a very ſmall, flight flame, 
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other cauſe yet unknown to us, and perhaps from that b 
which the Acids of Nitre and of Sea-ſalt, which, when 5 
rate and perfectly pure, can neither of them diſſolve Gold. 
are enabled, when combined together, to make a perfect % 
lution of that metal. 


w 


— es 


PROCESS HI. 


T o combine Eſſential Oils with Mineral Sulphur. Balſam if 
Sulphur. This Compoſition decompounded. 


8 n 


AZUT into a matraſs one part of Flowers of Sulphur; 

pour on them fix parts of the Effential Oil of Turpen- 
tine, for inſtance; ſet the matraſs in a ſand-bath, and heat 
it gradually till the Oil boil. The Sulphur, which at firſt 
lay at the bottom of the matraſs, will begin to melt, and ap- 
pear to diſſolve in the Oil. When ir hath boiled in this 
manner for about an hour, take the matraſs from the fire, 
and let the liquor cool. A great deal of the Sulphur that 
was diſſolved therein will ſeparate from it as it cools, and 
fall to the bottom of the veſſel in the form of necdles, much 
like a Salt ſhooting in water.. 5 
When the liquor is perfectly cold, decant it from the Sul- 
phur that lies at the bottom of the veſſel: to that Sulphur 
put freſh Oil of Furpentine, and proceed as before: the Sul 
phur will again difappear, and be diſſolved in the Oil: but 
when the mixture is cold, you will find new eryſtals of Sul. 
phur depoſited at the bottom. Decant once more this Oil 
from the cryſtals, and pour on frefh Oil to diſſolve them: 
continue the ſame method, and you will find that about ſix- 
teen parts of Eſſential Oil are required to keep one part of 
Sulphur diflolved when cold. This combination is called 
 Balſamum Sulphuris Terebinthinatum, if made with Oil of 

Turpentine; Aniſatum, if with Oil of Aniſe - ſeeds; and ſo 
of others. | 


OBSERVATIONS. 


_ Es8ENT14L Oils do not diffolve Sulphur, in ſuch quan- 
tities, and with ſo much eaſe, as Fat Oils do. It was fſhevt 
above, that a Fat Oil is capable of keeping a conſiderable 
quantity of Sulphur in folution ; whereas no leſs than . 
parts of Eſſential Oil are required to diſſolve one part oni) d 
Sulphur, as in this proceſs. Zo The 


i 
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The property which Sulphur hath of ſeparating, in part, 
from the Eſſential Oil in which it is diſſolved, and falling to 
the bottom of the veſſel in the form of cryſtals, as the Oil 
cools, proves that it is a kind of Neutral Salt, which, being 
jnſoluble in water, becauſe ef the great quantity of inflamma- 
ble matter that ſerves it for a baſis, is not to be diſſolved but 
by ſubſtances«that actually contain themſelves a great deal of 
inlammable matter; ſuch as Oils and Metallic ſubſtances. 

Though the latter are almoſt always ſolid, it nevertheleſs 
unites with ſeveral of them into regular forms, reſembling 
ſaline cryſtals in every thing but pellucidity; as appears, for 
example, in ſeveral Pyrites, Antimony, and fome other ſul- 
phureous minerals. But when it is diſſolved in Oils, eſpe- 
cially in ſuch as are capable of keeping but a ſmall quantity 
thereof in ſolution, and conſequently drop a good deal of it 
as they cool, it is preciſely in the caſe of one of thoſe Salts 
whereof hot water diſſolves more than cold; that is, the Oil, 
that is ſaturated with as much Sulphur as it can poſſibly take 
up when boiling hot, lets ſome part thereof precipitate as it 
cools; while the Sulphur thus ſeparated from the Oil unites 
into little glebes of a regular figure, and actually cryſtallizes; 
in the ſame manner as Nitre, when boiling water hath dif- 
ſolved as much thereof as it can poſſibly take up, partly ſepa- 
rates from it when it cools, and falls to the bottom of the 
—_ in ſmall cryſtalline moleculz, of the form peculiar to 
that Salt. WTO LN Wee 

Mr. Homberg made ſome very curious experiments on 
this combination of Sulphur with an Eſſerſtial Oil. In the 
_ of the Academy he gives the following analyſis 
thereof. 5 | Dy be 

« Put your Sulphur diſſolved by Oil of Turpentine into 
< a pretty large retort, becauſe the matter. puffs up towards 
« the end, and diſtil with a very gentle heat for twelve or 
« filteen days and nights. There will come over about two 
* thirds of the quantity of a colourleſs Oil of Turpentine, 
and at the ſame time a pretty conſiderable quantity of a 
© Vhitiſh ponderous water, as acid as good Spirit of Vitriol. 
„ After this, the drops of Oil that come off will begin to 
: be red. Then change your receiver, and increaſe-the fire 
: gradually; and in ſeven or eight hours time, with a very 
Seat heat, force off all that will riſe, uſing a glaſs retort 
: or your recipient. At laſt, moſt of the Oil will come 
, Wer into the receiver very thick and high-coloured, ſtill 
: zecompanied with a whitith and very acid water. In the 

retort will be left a black caput mortuum, ſpongy, or fo- 

+ + « lated, 


436 ELEMENTS '0r THz ged. 


5 liated, ſhining, and inlipid. . .,. » This caput mortuum 
« neither grows white, nor flames, nor waſtes conhderahly 
« jn a ſtrong fire. | e tin 
be matter that comes over into the receiver myſt be 
« diſtilled again, with a very gentle heat continued for ſere. 
« ral days and nights, in order to ſeparate onee more the 
« colourleſs Oil and the remaining acid water, till the Ol 
&« begin to come off red. Then take the retort from the fire, 
e and on the black gummy matter left in it pour good Si- 
“ rit of Wine; mix the whole well together, and diſtil 
« with a very gentle heat. When this Spirit of Wine is 
& come off, pour ſome freſh on the black gum left in the te- 
«« tort, and diſtil as before. Repeat this till the Spirit of 
« Wine ceaſe to have a bad ſmell.” . 15 

There is great reaſon to believe, that, by the union which 
the Sulphur contracts with the Oil, the coheſion of the Acid 
and the Phlogiſton, which conſtitute that mineral, is conſider- 
ably weakened ; and that this is what occaſions the decom- 
poſition of the Sulphur fo manifeſt in. Mr. Homberg's analy- 
ſis. The inflammable matter of the Sulphur is fo incorpo- 
rated with that of the Oil in the ſolution, that they form to- 
gether one homogeneous whole; by which means the Acid 
of the Sulphur, Which is of courſe diſperſed through the 
whole liquor, is not now combined with the Phlogiſton, as 
it was in the Sulphur before it was blended with the Oil; 
that is, with the pure Phlogiſton; but with that Phlogiſton 
which conſtitutes the oily mixture, or, which is the lane 
thing, with actual Oil. And this is the reaſon that a com- 
poſition of Oil and Sulphur yields, in diſtillation, nearly the 
ſame principles that a combination of the ſame Oil with the 
Vitriolie Acid would yield, _ 

We have already ar under the head of Fat Oils, that 
when Oils are combined with Acids, if this combination be 
again decompounded by diſtillation, thoſe two ſubſtances 
canuot be obtained in their original ſtate z but that they arc 
changed and partly decompoſed. The cafe is the ſame in the 
experiment before us. We firſt get, by diſtillation, a pretty 
conſiderable quantity of Oil of "Furpentine, that ſeems 10 
have ſuffered no change at all. This firſt Oil is that which 
the action of fire ſeparates from the Acid; and this it etfects 
with ſa much the more eaſe, that, a great quantity herco 
having been neceſſarily uſed to diſſolve a little rd © 

greatly exceeds the quantity of Acid in the mixture; in 
that the diſtillation is ordered to be made with a very a 

degree of heat; for M. Homberg ſays, it ought to — 


mue 


awed twelve or fifteen days and nights Now this manner of 
diſtilling, with a very gentle beat, is the maſt effectual means 
of ſeparating Oils, eſpecially light Eſſential Oils, from Acids; 
becauſe theſe Oils rife in diſtillation with very little heat; 
whereas the Acids, being much more ponderous, require a 

reat deal more. | = | 


. 


the ſime with that which was originally ufed in the mixture: 
but the quantity is much: ſmaller: firſt, becauſe ſame part of 
i, being combined with the Acid of the Sulphur, is thereby 
rendered thick and heavy, which hinders it from riſing in 
this firlt diſtillation with a very gentle heat, and is the reaſon 
that it cannot be elevated without a much ſtronger degree of 
fire, It is this part that afterward comes over in the form of 
a red liquor upon increaſing the fire. 8 
The ſecond cauſe: why the quantity of Oil is leſſened, is, 
that part of it is decompoſed in the operation. This decom- 
poſec part of the Oil furniſhes that conſiderable quantity of 
water which aſcends at the ſame time with the Oil, or a lie- 
tle after it, and ſerves for a vehicle to the Acid that riſes 
wich it in this firſt diſtillation; which Acid, though pretty 
ſtrong, is now much more loaded with water than when it 
was an ingredient in the combination of Sulphur. This a- 
cid water is of a milky white eolour, becauſe many oily par- 
OE ſuſpended and diffuſed in it, but not perfectly diſ- 
Olved. | 1 | | 71 


a ſort of charred matter, conſiſting of ſome of the earth of 
the Sulphur, and of the decompoſed Oil, united with a phlo- 
piſton, which 1s probably furniſhed by both theſe ſubſtances. 
This matter contains alſo a little Acid fixed with it. This 
Acid reproduces Sulphur, or at leaſt becomes ſulphureous, 
and fies off in vapours, when the coal is urged by a violent 
'orge-heat : tor Mr. Homberg obſcrved, that by this means it 
| fried an odour of Sulphur, and loſt in weight. : 


poſed to a forge-heat, and even to the hear in the focus of 
a burning. glaſs, it ſeemed to ſuffer no other change than 
lome lots of weight, occaſioned by the evaporation of the 
een carried off by the heat; for it ſtill retained its 
2 cut, aud was neither conſumed. nor vitriſied. In 
eb to melt it, Mr. Homberg was forced to mix it with 
Ing This Salt converted it into a glaſs of a dark-grey 
ut: and, as there appeared a little verdegris on the ſur- 
e face 
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The Oil that riſes Grſt in diſtillation, appears idem to be 


the caput mortuum that is leſe in the retort, after all the 
ted thick Oil is driven up by a very ſtrong degree of fire, is 


This charred matter is of a ſingular nature: for, by being 


— 


— 


5 
4 
p * 
: [ 
| 7 
1 ' i 
! [ 
a 4 
132 
1 1 
3.5 
aL 
. 15 
[ , 
x 4 
0 
== 
: " 
JS 
\'' 
3 - IB 
25 þ 
4 t 
18 k 
11 
0 : 27 
19 
143/538 
4 5 
. 1 
1 
: is 1 
* 
' 1. 
3 
: 1 # 
j 
"23 33% 
: i 
{ +5 
1 48 
T3 LE 
137 
HI 
+ * 
* 
i * 
1178 
3 was 
| 4 
; 4+R4 
1483 
n * 
5 #3 { 
| 1 
i 138) 
1145 
#3 7 4 
E ] 
2 £07 
11 « p 
1 
4 & 4 E 
1 1 
LO pt 
+* 
4 . 
1 is 
v . 
: 7 48; 
i L # { 
1 17 
12 
. 4 2 » 
i +) 
F: b : 14 | f 
wo 1 
4 
1 
+38 
. * 
ks i 41 Gy 
* MK 
3 +: * 
1 
* T3 I 
1 0 g 
1 
: x * * 
1 bw 
LY | 
1 *3 TY 
1 
. * 9 
* 
«<4 4 
A 
4; f 


— 


438 ELEMENTS 'or ITA $a. 


face of this glaſs after keeping it in a moiſt place, he there. 
by found that the Sulphur he had uſed contained a little 
Copper. $4.) 1 e | 
: We know that the earth of Copper is refractory, and that 
it communicates a dark colour to matters vitrified along with 
it: and perhaps it was the cauſe why the fixed matter in 
queſtion retained its blackiſh colour fo obſtinately, notwith. 
ſtanding the phlogiſton that muſt have been in it at firſt was 
in all probability, conſumed by the violent ignitions it un- 
derwent. F N 
As to the thick oily matter, called gummy by Mr. Hom. 
berg, from which he directs Spirit of Wine to be repeatedly 
diſtilled, till it ceaſe to have a diſagreeable ſmell, there is 
great reaſon for thinking it to be, as we ſaid before, a por 
tion of the Oil which the Acid hath rendered thick and hes. 
vy. The Spirit of Wine diſſolves and carries up the moſt 2. 
cid part, which always hath a diſagreeable ſmell. 
r. Homberg ſays, that « the part remaining after this 
c which he calls the Gum of common Sulphur, hath a plea- 
ec fant balſamic odour ; that it partly diffolves in Spirit of 
« Wine, a hard reſinous matter being left, which will not 
« diſſolve, either in Spirit of Wine, or in the ſtrongeſt lixi- 
,« vium.” Of conſequence, therefore, it is neither a reſi- 
nous matter nor a ſulphur; « yet it diſſolves perfeQly in di- 
« {tilled Oils.” What then is this ſingular body? It is cer- 
tainly a ſubjeCt for very curious inquiries. In general, Mr. 
Homberg's whole proceſs is full of intereſting facts, and well 
deferves to be repeated, carried further, and carefully attend- 
ed to. 3 


— 


1 NO E. „„ 
To combine Eſſential Oils with Fixed Alkalis. Starkey's 
. % Cs Soap. F 


erg of Tartar, or any other Alkali, thorough!y 
| calcined. Heat it in a crucible till it be red, and in 
that condition throw it into a hot iron mortar : rub it _ 
1y with a very hot iron peſtle; and as ſoon as it is 3 
pour on it, little by little, nearly an equal quantity of 4 
of Turpentine. The Oil will enter into the Salt, and 0 
intimately with it, ſo as to ſorm a hard paſte. _— 
rubbing this compoſition with the peſtle, in order to compic 


the union of the two ſubſtances; and as your On gore 


E 


— 


ntine diſappears, add more, which will unite in the fame 
manner, and give a ſofter confiſtence to the ſoapy maſs. You 


tend to give your Soap. , 


OBSERVATIONS. 


with Alkalis. For this reaſon, to make a Soap with an Eſ- 
ential Oil, we muſt take a method different from that uſed 


for the Fat Oil, in the ordinary way of making Soap, far 
from combining with the alkaline lixivium, though ever ſo 
ſtrong, it will be wholly diſſipated and vaniſh : ſo that, after 


when firſt put in, only a little more concentrated. 


form of a lye, is the principal thing that hinders the Salt 
from uniting with the Eſſential Oil. Water is ſuch an ene- 
my to this union, that, if the Alkali be ever ſo little moiſt, 
the operation will not ſucceed; even though all the other 
1 mentioned in the proceſs ſhould be exactly ob- 
rved, | | 


In order, therefore, to free the Alkali from all humidity, 


wat this Salt, which is very greedy of moiſture, may not 
mbibe any from the air, before it be mixed with the Eſſen- 
tal Oil, it muſt not be ſuffered to cool; bũt the mixture 
muſt be made in a hot veſſel, as ſoon as the Salt is redu- 
ced to powder. When every particle of the Salt is once co- 
Kred with Oil, you need not fear its attracting any moi- 
= at leaſt very quickly, becauſe the Oil oppoſes its ad- 
miſſion. | | 14 60 
Starkey, the firſt Chymiſt who found the means of making 
ap with an Effential Oil, and by whoſe name this kind of 
Wop is therefore called, made uſe of a much more tedious 


mag a very ſmall quantity of Oil with this Salt, and wait- 
tc tl all the Oil united therewith of its own accord, ſo as 
o diſappear entire] 
8 his operation exteedingly, though in the main it 
4 the lame with ours. The method here propoſed 1s more 

Meditious, and was invented by Dr. Geoffroy. 


it 
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may add ſtill more Oil, according to the conſiſtence you in- 
EssrNTIAI Oils do not unite near ſo eaſily as Fat Oils 
in common ſoaperies. For if an Eſſential Oil be ſubſtituted 


boiling ſome time, you will find nothing but the lye, juſt as 


The water, in which the Alkali is diſſolved when in the 


i is neceſſary to begin with making it red-hot; and then, 


method than that propoſed in our proceſs. He began with 


y, before he added any more; and thus 


{arkey's Soap diſſolves in water much as common Soap. 13 
85 without any ſeparation of the Oil : and by this mark 
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on a large glaſs receiver having a ſmall hole drilled in it; 


ſlowly. 


will fee drops of a clear inſipid phlegm fall into the receiver. 


phlegm that riſes will be very acid, high coloured, bave 3 


* 


it is known to be well made. It may alſo be. drcompounde 
| J 


either by diſtillation, or by mixing it with an Acid: and A 
decompoſition, in either of theſe ways, is attended with 
nearly the ſame phenomena as the decompoſition of common 
Soap. | g ; 
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GN ATE. MM. 
Of the SussrAxcEs obtained from VEGETABLE: by 
Meant of a GRADUATED HEAT, from that of briling 
Hater, to the ſtrongeſt that can be applied to them in cli 
Veſſels. N 1 ry | 
PROCESS L 5 
To analyze Vegetable Subſtances that yield neither a Fat wr 
an Eſſential Oil. Inſtanced in Guatacum-IWod. 


i AKE thin ſhavings of Guaiacum: wood, and put them 
Into a glaſs or ſtone retort, leaving one half thereof 
empty. Set your retort in a reverberating furnace, and Jute 


ſuch as is uſed for diſtilling the Mineral Acids. Put a live 
coal or two in the furnace, to warm the veſſels gently aud 


With a degree of heat below that of boiling water, yo 


If you raiſe the fire a little, this water will come ſlightly 2. 
cid, and begin to have a pungent ſraell. With a degree of 
fire ſomewhat ſtronger, a water will continue to rife which 
will be ſtill more acid, fmell ſtronger, and become yellowiſh. 
When the heat comes to exceed that of boiling water, ti 


ſtrong pungent ſmell, like that of matters long ſmoked with 
wood in a chimney, and will be accompanied with a redy 
light Oil, that will float on the liquor in the receiver: © 
And now it is neceſſary that the operation be carried on 
very cautiouſly, and vent frequently given to the er, 
by opening the ſmall hole in the receiver: ſuch an inc 
quantity thereof ruſhing out of the- Wood, with this degra 
of heat, as may burſt the veſſels to pieces, if not Giſcharg 

from time to time. : 


When 


I 


ts to ruſh out with impetuoſity, raiſe your, fire gradually, till 
th the retort begin to redden. 'Che.receiver will be filled with 


vill then be extremely acid; there will riſe a | blackz thick; 


ronderous Oil, which will fall to the bottom of the receiver; 


\ 


% 
% 


— 2nd lye under the liquor. 


Then give the utmoſt degree of heat; that is, the greateſt 


* 


your furnace will allow, and your veſfels bear. With this 
excl beat a little more Oil will riſe, which vill be very 
ponderous, as thick and black as pitch 3 and the veſſels will 


by continue full of vapours that will not condenſe. 


a long time in this extremity of heaty ſo that it begins te 


melt, if it be of glaſs; and ybu perceive nothing more come 
— over, let the fire go out and the veſſel cool. Then take off 
pour receiver: from the black oil at bottom decant the acid 


liquor with the red Oil floating on its and pour them both 
nor ino a glaſs funnel, lined with brown filpyring paper, ang 


placed over a bottle. The acid liquor will paſs through the 


fiter into the bottle; and the Oil will be left behind, which 
hem muſt be kept by itſelf in a ſeparate bottle. Laſtly, into ano- 
ereof ther funnel, prepated as the former, pour the thick Oil re- 
Jute maining with-a little of the acid liquor at the bottom of the 
1 it; receiver; This liquor will filter off in the ſame manner, and 


lie thus be ſeparated from the heavy Oil. 


and In the retort you will find your Guaiacum-ſhavings, not 


vou 
clvel. 
Jy 2. 
te of 
which 
Y wiſh. 
ſy the 
ave 2 
| with 
a reh 


luning without flame or ſmoke; in ſhort, you will find them 
Uarred to a perfect ol. Fothing 1 0 4 

0'BSERFATIONS: K er 
 UTHERTO,, we have examined the ſubſtances that may 


* a degree of heat not exceeding that of boiling water. 
he analyſis of plants can be carried no further without a 


ed on 
ed a 
redible 
degred 


harged 


Who 


and the eſſential oil of an aromatic plant, are wholly extract- 
by the preceding proceſſes, if the diſtillation be afterward 


. 


a of the quantity contained in the plant will be ele- 
eg the reſt being either too, ponderous,. or too much en- 


HY i — 22 X 
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At laſt, when you have kept the retort exceeding red for 


in the leaſt altered as to their figure, but light, friable, verx 
black, ſcentleſs, and taſteleſs, eafily taking fires and con- 


de obtained from vegetables, either without the help of fire, 


bleater degree of heat: for; when the principle of odour, - 


2 without increaſing. the heat, nothing more will be 
*ancd but a little Acid; which will ſoon ceaſe, as a ſmall . 
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tangled with the other prineiples of the body, to'rife with ſo 
ere 00 on mage dare mg 
In order, therefore, to carry on the deeompoſition of 4 
plant, from which yon have, by the methods before propod. 
ed, extracted all the principles it is capable of yielding when 
fo treated or, which comes to the ſame thing, in order tg 
analyze a vegetable matter, which affords neither an expteſſ. 

ed nor an eſſential oil, it muſt be diſtilled in a retort with I 
naked fire, as directed in the proceſs, and be made to under. 

go all the degrees of heat ſucceſſively, from that of boiling 
water, to the higheſt that can be raiſed in a reverberating 

—_— 4 ES 

' A heat inferior to that of boiling water, with which we 
muft begin in order to warm the veſfel gradually, brings no- 
thing over, as hath been ſaid, but an inſipid water, deſtitute 
of all actdity. By increaſing it nearly to the degree of boil. 
ing water, the diſtilled water comes to be flightly acid. 

When the heat is made a little ſtronger than that which is 
neceſſary for the elevation of an Eſſential Oil, the acidity of 
the water that comes off is much more conſiderable. It 
Hath now beth colour and ſmell, and there riſes with it z 
red, light Oil, that floats on the liquor in the receiver. This 
is not an Eſſential Oil; it hath none of the odour of the 
plant. - 'Though fo light as to float on water, yet it will not 
riſe with the degree of heat that raiſes Effential Oils; even 
thoſe that much ſurpaſs it in gravity, and will not ſwim on 
water as this does. This proves that the eaſe or difficulty, 
with which a particular degree of heat raiſes any ſubſtance 
in diſtillation, doth not depend altogether on its gravity : its 
dilatability, or the volatile nature of the matters, with which 
i is ſo cloſely united as not to be ſeparated from them by d. 
ſtillation, may probably eontribute greatly to produce this 
effect. R . ; * FE. h ; N N , ' 

It is very ſurpriſing that a ſubſtanee ſo hard, fo compad, 
To dry, in appearance, as Guaiacum- wood, ſhould yield ſuch 
u large quantity of water by diſtillation; and it is equally lo 
that it ſhould diſcharge ſo much air, and with fo much im- 
petuoſity, as nothing but experience could render credible. 
We have, in the proceſs, directed the precautions to be [a 
ken when this air, from being prodigiouſſy condenſed in * 
body of which it made a part, is ſet at large, ruſhes out 0 
confinement, and expands with all its natural elaſticity- 
From this air ariſes the greateſt danger attending the opera- 
. 2272ͤĩà0. c 00 TE 36 
It hath been remarked, that the heavieſt and moſt compact 
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Op 6. PRACTICE: gs; CHYMISTRY. wi 
woods yield the moſt air in diſtillation: and accordingly. 


Guaiacum - wood, which we have choſen for an inſtance, aß 
exceeding almoſt all others in hardneſs and weight, diſcharg - 
cz a vaſt quantity of air when analyzed. 1 + 
The thick, burnt, empyreumatic Oil, that comes over 
lf in this diſtillation, is heawer than water; on accounts, 
probably, of the great quantity of Acid with which it is re- 
plete. The two kinds of Oil obtained in this analyſis may 
be rectified, by diſtilling them a ſecond time, ox rather ſe- 
veral times; by which means they will become lighter. and 
more fluid, as we have ſeen happen to Fat and Eſſential Oils. 
In general, all thick, heavy Oils conſtantly owe theſe quali- 
ties to an Acid united with them; and it is by being freed 
fom ſome of that Acid in diſtillation, that they always ac- 
quire a greater degree of lightneſs and fluidity from that ope- 
ration. To theſe laws all vegetable Oils are ſubject, of what 


uture ſoever the bes. =. 
The analyſis of a vegetable fubſtance, exhibited above, 


ſhews what may be obtained from them, when diſtilled in 
coſe veſſels, with a graduated heat, from that of boiling was 
ter, to that which converts the mixt to a perfect coal; viz. 


Phlegm, an Aeid, a light Oil, much Air, and a thick Oil. 
But this analyſis is far from being à complete ane : it may be 
carried much farther, and made more perfed tr. 
None of the principles obtained by this analyſis are pure, 
bmple, and thoroughly ſeparated from the reſt. They are 
ſail in ſome meaſure blended all together: their ſeparation is 
but begun; and each requires a ſecond and more accutate 
analyſis, to reduce it to the greateſt degree of putity of 
vhich ĩt is capable. The Oil and the Acid chiefly merit ſo 
much Pains, 71 $55 3-227 6 TI | n 5 | 
A great deal of the Acid of the plant remains, as was 
ad, combined with the two ſorts of Oil here obtained ; 
ach we have reaſon to think differ no otherwiſe from one 
other, than as there is more or leſs Acid united with each, 
the belt way of freeing theſe Oils from their redundant Acid 
8 do giſtil them frequently from Alkalis and Abſorbents. 
one of our beſt Chymiſts have taken this pains. with ſeve- 
al ſorts of Oils; but the method might be {till extended, 
ad the operatian carried further than hath yet been done. 
The Acid is in the ſame circumſtances nearly as the Oil. 
e firſt that riſes is mortified with much water, to which it 
lil z. Lad deal of its volatility. That which comes over 
3 much more concentrated, and conſequently heavier; 
Je ts ſtill very aqueous. It might be freed in a great. 
| | "Tn meaſure 


* 


4 
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meafure from this adventitious water, and ſo rendered much | 
ſtronger; which would give us a better opportunity to diſcover 
its nature and properties, of which we know but very little. 
Water is not the only heterogeneous ſubſtance that dil. 
guiſes the vegetable Acid: a pretty conſiderable quanti- 
ty of the Oil of the plant is alſo combined with it, and 
contaminates its purity. The proof of this is, that, when 
theſe Acids are kept, in the ſame condition in which they 
firſt come over, for any length of time, in a glaſs veſſel, they 
gradually depoſite, on the bottom and ſides of the veſſel, an 
oily mcruſtation, which grows thicker and thicker the longer 
it ſtands; and, as this oily matter ſeparates from it, the Acid 
hquor appears leſs unctuous and ſaponaceous. I 
A very good way to ſeparate this Oil more effeCtually from 
the Acid is to combine the whole with abſorbents, and ab- 
ſtract the Oil again by diſtillation. - By this means a very 
ſenſible quantity of Oil may be ſeparated that was not pet. 
ecived before. On this occaſion it is proper to remark, that 
the Oil thus united with the vegetable Acid is perfectly dil- 
ſolved by it; ſeeing it is thereby rendered miſcible with wa- 
ter, ſo that it doth not, like Alkaline ſoaps, in the leaſt ob- 
ſeure its limpidity, or give it a milky caſt: for theſe aqueous, 
oily Acids are very tranſparent, eſpecially after they have 
. OS mg 0c 
The air that is diſcharged with impetuoſity in the opera. 
tion, and muſt be let out, is loaded with many particles of 
Acid and Oil reduced to vapours, which it carries off; and 
by this means the quantity of the principles extracted from 
the mixt cannot be accurately determined: nor are the un- 
pours, of which the veſſels remain full after the operation, 
any other than particles of Acid and Oil, which the violence 
of the fire bath rarefied exceedingly, and which do not cabily 
condenſe. e Rc 85 
If we diſtil in this manner a vegetable aromatic ſubſtance, 
which of courſe contains an Eſſential Oil, provided it hath 
not been previouſly extracted by the appropriated procels, this 
Eſſential Oil will Tiſe firſt, as ſoon as the diſtilling veſſel ac 
quires the heat of boiling water: but its ſcent will not de 
near fo ſweet or grateful, as if it were diſtilled in the man” 
ner before directed as propereſt for it, On the contrary 7 
will have an empyreumatic ſmell: becauſe in this way It 2 
impoſſible to avoid ſcorching and half-burning ſome of 4 
matter diſtilled; eſpecially that part of it which neben e 
 Gdes of the retort. Moreover, the very ſame equable dis“ 


of heat can hardly be kept * with a naked fire. I * 


9 
; . . 
\ | 4 
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fential Oil, therefore, though it riſes firſt, will not be pure, 
but contaminated with a mixture of the empyreumatic Oil 
that firſt comes over, and will be confounded therewitb. 
lt a ſubſtance abounding with Fat Oil, that hath not been 
expreſſed from it, be diſtilled according to the preſent pro- 


i ceſs, it will yield no Fat Oil by diſtillation ;- but only much 
n more of the firft clear Oil, and of rhe ſecond thick Oil, than 
y if all the Fat Oil it would have afforded had been firſt drawn - 


off by expreſfion: for as the Fat Oil will not rife in diſtilla- 
tion, without a degree of heat greater than that of boiling 
water, neither can it endure ſuch a degree of heat without 
changing its nature, without loſing that mildneſs, and, in a 
great meaſure, that unctuoſity which is natural to it. It will 
therefore be confounded with the. other empyreumatic Oil, 
which, in all probability, would itſelf be no other than a Fat 


ry Oil, if it could be wholly extracted, without the aid: of fire, 
I from the vegetable fubſtances containing it. 5434. ail . 
at Moſt vegetable ſubſtances, when diſtilled with a ſtrong fire, 
il yield the ſame principles with that which we have choſen for 
72 an inſtance. Entire plants of this kind, thoſe from which 
b- the odorous principle, the Eſſential Oil, or the Fat Oil, hath 
us, been drawn, thoſe of which extracts have been made by in- 


fuſion or decoction, or the extracts themſelves; all ſuch mat- 
ters being diſtilled yield a Phlegm, an Acid, a thin Oil, Air, 


Ir and a thick Oil; and the products of their ſeveral analyſes 
; of differ from each other, only on account of the different quan- 
and tity or proportion that each contains of the principles here 
rom enumerated, 1:45 $1520 5 oh en Rn 


But there are many other plants, which, beſides theſe ſub- 


ion, ſtances, yield alſo a conſiderable quantity of a Volatile Alka- 
NCe line Salt. Ibis property is poſſeſſed chieffy by that tribe of 
alily plants which is diſtinguiſhed by having cruciform flowers; 


among which there are ſome that being analyzed greatly re- 


nee, ſemble animal matters. Ve ſhall now analyze one of theſe; 
hath Muſtard-ſeed, for inſtance. „ beg 
this x SES An 20 | OUT DITION 
| ac- En 

2 RO essen. eee 
mall' 1 "#4 2 2. . 4 * wi FLEE 
* To analyze a vegetable Subſtance which yields the ſame Prin- 
1 5 cijles as are obtained from Animal Matters ; inſtanced in 
F Muſtard-ſeed. CE e 
f the pes 5 1125 3 7 | 5 OF. 8 
1 Wi an apparatus like that of the preceding proceſs, 
oh and with the ſame fire, diſtil Muſtard- ſeeqd. With 


i Cegree of heat inferior to that of boiling water, there will 
9 | come 
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come over 2 phlegm ſomewhat .coloured, and impregnated 
with a Volatile Alkaline Salt. With a degree of heat great. 
er than that of boiling water, the ſame kind of phlegm, im- 
egnated with the ſame Salt, will continue to come over; 
t it will be much higher coloured, and will be accompa. 
nied with a light Oil. At this time a conſiderable quantity 
of air is diſcharged; with regard to which the ſame precau- 
tions muſt be taken as in diſtilling Guaiacum, — 
It the fire be gradually raiſed, there will come over a black 
thick Oil, lighter however than water; and at the ſame time 
vapours will riſe, and, condenſing on the ſides of the receiy. 
er, term into ſprigs or ramiſications. This is a Volatile Al. 
kaline Salt, in a concrete form, like that of animals, as we 
{hall hereafter ſee. Lheſe vapours are much whiter than 
thoſe of Guaiacum. . | 5 NN 
Wben you have thus drawn off, with a very ſtrong fire, 
all the Volatile Alkali and thick Oil contained in the ſubject, 
there will be nothing left in the retort but a ſort of coal, 
from which a ſmall quantity of phoſphorus 'may, be obtained, 
provided the retort you employ for that purpoſe be good e- 
nough to ſtand a very violent heat. 


OBSERVATIONS. 


_ My$TARD+SEED furniſhes us with an inſtance of a vege- 
table, from which we obtain, by analyzing it, the very awe 
principles that animal matters yield. Inſtead of getting an 
Acid from it, we obtain only a Volatile Alkali; probably 
becauſe the Acid, which originally enters into the compoli- 
tion of this kind of vegetables, as well as of all others, un- 
dergoes in paſſing through their ſtrainers, and mixing with 
their juices, ſuch alterations as it ſuffers when it enters into 
the compoſition of animals: that is, it combines with ſome 
of their Earth and of their Oil, in ſuch a manner as to be 
changed into a Volatile Alkali, or at leaſt diſpoſed to be con- | 
verted into one with the aid of firme. 

We ſhall not here ſpeak of the manner of ſeparating and 
depurating the principles obtained by this proceſs; but gi | 
ſerve it for the analyſis of animals, which is abſolutely o 
| 8 We ſhall content ourſelves with obſerving, that the 

friſt Volatile Alkali which riſes at the beginning of the 8 
ration together with the phlegm, in a degree of heat be w 
that of - boiling water, differs from that which doth not * 
over till towards the end of the diſtillation, when the 6 


thick Oil aſcends. The different times, and differ ** 


8 N = N * e 2 y 
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es of heat, in which theſe two Alkalis rife; ſhew that the 
former exiſts actually and perfectly in the plant; but that the 
nter is generated during the diſtillation, and is the product 
of the fire, which combines together the materials whereof 
r / OT 
Vegetables that thus yield a Volatile Alkali with a heat 
Jeſs than that of boiling water, irritate the organ of ſmelling, 
affecting it with a ſenſation of acrimony; and the effluviaz 
which riſe from them when bruiſed, make the eyes ſmart ſo 
2s to draw tears from them in abundance. Several of theſe 
matters, being only. bruifed, efferveſce with Acids: effects 
producible only by a very Volatile Alkaline principle. 
This is that Alkali, the lighteſt of all the principles that 
can be extracted from bodies, which riſes firſt in our diſtilla- 
tion along with the phlegm, and with a degree of heat much 
inferior to that of boiling water. As the phlegm with which 
it riſes is very copious, it is diſſolved thereby; which is the 
reaſon it doth not appear in a concrete form. To this water 
it gives a flight yellowiſh tinge, becaufe it is impure and oily. 
The ſaline Alkaline properties of this liquor have procured 
it the title of a Volatile Spirit. This Volatile Alkali, which 
exiſts naturally and perfectly formed in Muſtard-ſeed, Oni- 
ons, Garlic, Creſſes, and other ſuch vegetables, conſtitutes 
a difference between them and animal ſubſtances, which con · 
tain only the materials requiſite to form a Volatile Alkali, 
but none ready formed, unleſs they have undergone the pu- 
tid fermentation” © | | Lab n 
The ſecond Volatile Alkali which riſes in our diſtillation, 
but not without a very ſtrong degree of fire, and at the ſame 


bre; for if it were already formed in the mixt, as the other 
is, it would rife with the ſame heat, and at the ſame time, 
being equally volatile. It is not impoſſible, however, that ir 
may exiſt perfectly formed in the plant; but, having con- 
tratted an union with ſome Acid, and therewith compofing 
an Ammoniacal Salt, it may by that means be hindered from 
ling ſo readily as is agreeable to its natural volatility. 

The Phoſphorus obtained by a violent fire, from the capt 
m:riuum of this diſtillation, ſeems to throw a light of pro- 
wy on this conjecture. There is certainly a great deal 
ot Acid in the compoſition of Phoſphorus. Perhaps this 
mag was originally combined with our fecond Volatile Al- 
Au, and formed therewith, as was faid, a fort of Sal Am- 


dle Au almoſt all the plants that yield a Vola. 


time with the laſt thick Oil, ſeems to be a production of the | 


J diſtillation, yield alſo a confiderab * 
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of Acid: which may perhaps be the remains of ſuch a 84 
=.  Ammoniac decompoſed. by the operation. bis is a ſubject 
5 for curious and uſeful inquiries. This ſecond Volatile Alz. 
=_ - li appears in a concrete form, becauſe very little phlegm 
3 comes over along with it; ſo that the vapours thereof are ng 
| ſufficient to diſſolve it, as they did the firſt. | 
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_ Of the SUBSTANCES. obtained from VEGETABLES by 
| Sünder 


— * SE I. 


BY PROCESS: 
To procure a Fixed Cauſtic Alkaline Salt from 4 Vegetablt 
Subſtance, by burning it in the open Air. 


AKE any vegetable matter whatever ; ſet it on fire, and 
let it burn in the open air till it be wholly reduced to 
aſhes. On theſe aſhes pour a quantity of boiling water fuf- 
ficient to drench them thoroughly. Filter the liquor in order 
to ſeparate the earthy parts; and evaporate your lye to dry- 
| neſs, ſtirring it inceſſantly; and you will have a yeliovili- 
| - white Salt. %%% 88 
| Put this Salt in a crucible; ſet it in a melting furnace; 
and make a moderate fire, ſo as not to fuſe the Salt. It vill 
turn firſt of a blue-grey colour, afterwards, of a blue-green, 
and at laſt reddiſh. - Put on the dome of the furnace; hill it 
with coals; make your fire ſtrong enough to melt the Salts 
and keep it in fuſion for an hour, or an hour and hall. Then 
pour it into a heated metal mortar; pound it while it is red- 
hot; put it, as ſoon as poſſible, into a glaſs bottle, firlt made 
very hot and dry, and ſhut it up cloſe with a glaſs ſtopple 
rubbed with emery. By this means you will have the pur? 
Fixed Alkali of the vegetable ſubſtance you burit. | 


* 
—— — 
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„ OBSERVATIONS. 


| 5 BURNING a vegetable ſubſtance in the open air is a kind 
. ol violent and rapid analyſis made by fire, which ſeparatch 
xelolves, and decompoſes, ſeveral of its principles: eg 


kind 
ates; 


hel 


aud Earth contained in them. 
decondly; Fat, Eſſential, and Empyreumatic Oils afford, 


3 
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When any wood or plant is laid on a quick fire, there af- 
ends from it immediately an aqueous ſmoke, which conſiſts 
of little more than phlegm ; but this ſmoke ſoon becomes 
wicker and blacker : it is then pungent; draws tears from 
one's eyes, and excites a oough if drawn into the lungs with 
the breath. | Theſe effects ariſe from its being replete with 
the Acidz, and ſome of the Oil, of the vegetable converted 


into vapours. Soon after this the ſmoke grows exceeding 


black and thick: it is now ſtill more acrid, and the plant 
17s black. Its ftrongeſt Acid and laſt thick Oil are now 
diſcharged with impetuoſity. 

This rarefied Oil being heated red-hot ſuddenly takes fire 
and flames. The vegetable burns and deflagrates rapidly, 


till all its-Oil is conſumed. Then the flame ceaſes; and no- 


thing remains but a coal, like that found in a retort after all 
the principles of a plant have been extracted by the force of 
fire. But this, coal having a free communication with the 
air, which is abſolutely neceſſary to keep a combuſtible burn- 
ing, continues to be red, ſparkles, and waſtes, till all its 
phlogiſton is diſſipated and deſtroyed. After this nothing 


remains but the Earth and Fixed Salt of the vegetable; which, | 


mixed together; form what we call the Aſhes. Water, which 
is the natural ſolvent of Salts, takes up every thing of that 
kind that is contained in the aſhes; ſo that, by lixiviating 
them, as directed, all the Salt is extracted, and nothing left 
but the pure earth of the mixt which is thus decompoſed. 
The phenomena obſerved in the burning of a vegetable 
ſubſtance, and the production thereby of a Fixed Alkali, 
ſeem to prove that this ſalt is the work of the fire; that it 
did not exiſt in the plant before it was burnt; that the plant 


only contained materials adapted to form this Salt; and that 


this Salt is no other than a combination of ſome of the Acid, 


united with a portion of Earth, by means of the igneous 


motion. 


In the firſt place ; a Fixed Alkali may be obtained by lixi- 
ation from the aſhes of all vegetable matters that contain 


in Acid, Earth, and Phlogiſton, in due proportion. Thus 
Edſential Salts; the ſabſtance of extracts made by trituration, 
infuion, or decoction; wood coals burnt to aſhes; all yield 
* Quantity of this Salt in proportion to the quantity of Acid 


burnt, ſuch a ſmall quantity of Fixed Alkali as is 
e2Ce perceptiblez becauſe they contain but a little Acid, 
ny ll lets Earth: and theſe fame Oils, when rectiſied by 
epeated diſtillations, and then burnt, leave ſtill leſs of this 
855 z3L = I Salt; 


— 
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Salt; becauſe they are ſeparated by rectification from. moſt of 
the Acid, together with the ſmall matter of Earth contained 
Sem PE Gon &s 47d 2 e SORES | 

© Thirdly; thoſe vegetable matters which, being analyzed 
furniſh a great deal of Volatile Alkali, yield but very link 
Fixed Alkali; becauſe a great deal of their Acid is employ. | 
ed in forming the Volatile Alkali, which is diſſipated þ 
burning the plant: and, for the ſame reaſon, thoſe which in 
diſtillation afford only a Volatile Alkali, and no Acid, leave 
in their aſhes little or no Fixed Alkali, as is alfo the cafe with 


* 


- 


animal matters. Co 1 „ 
Fourthly, and laſtly; the aſhes of fuch plants as have been 
long ſteeped in water, and from which infuſions and decoe- 
tions have been made, always contain the leſs Alkali the 
longer they have been infuſed or boiled, and the more water 
they were infuſed or boiled in; becauſe water diſſolves and 
carries off their Acid. It is for this reaſon that the aſhes of 
float-wood are much leſs ſaline than thoſe of green wood. 
Boerhaave aſſures us, in his Chymiſtry, that having exhauſt 
ed Roſemary by repeated decoctions, and having afterwards 
boiled the plant thus treated, the aſhes produced by it fhew- 
ed not the leaſt ſign of a Fixed Alkali. He ſays, that, in 
order to exhauſt thoroughly all the ſaline matters contained 
in Roſemary, he was obliged to decoct it no leſs than twenty 
times ſucceſſively, with freth water every time, and never 
ceaſed. boiling it in this manner, till he was ſure that the 
water, by boiling the plant in it for a long time, took up 
from it no kind of matter whatever that in the leaſt affected 
its purity : ſo that the water of his laſt decoction had abſo- 
lutely no ſmell, taſte, or colour; but was in ſhort preciſely 
the ſame as before he uſed it for the decoction. The fame 
author obſerves, that his plant, after having been exhauſted 
in this manner, and having ſuffered ſuch continued boiling, 
retained nevertheleſs its perſect external form; that from be- 
ing green at firſt it became brown, and funk to the bottom 
of the water, inftead of floating thereon as it did before de- 

coction. i 5 

If, in reiterating this beautiful experiment of Mr. Boer. 
haave's, you ſhould not ſucceed as you expect, you muſt not 
therefore accuſe this great man of having been miſtaken - 
this occaſion ; ſeeing it is very difficult, not to ſay impoſſible, 
to aſcertain exactly, from the account he hath given of = 
experiment, all that is neceſſary to its perfect ſucceſs: for a 
hath not ſpecified either the duration of the coctions r 

he mate the Roſemary undergo, or the quantity of Water 


e Re ; me ele 
employed in each; whereas à difference in either of — 


2 


# 


- 


a pound of Roſemary, and be kept boiling for two or three 
hours, the plant will not be near ſo much exhauſted by being 


for ſcyeral days in forty or fifty quarts of water.. 


Indced, theſe points ſeem, in ſome meaſure, to be deter- 
mined, by what he ſays: of the quality which the water of 
the laſt decoction ought to have. But the fame objections 
occur here alſo; nay, the two circumſtances of the quantity 
of water and the duration of the boiling, have the greateſt 
influence here: for the more a plant is exhauſted. of its Salts, 
the more difhcult it becomes for the water to diſſolve and ſe- 
pacate the ſmall quantity thereof that remains united with 
the tenacious Oil; and conſequently it may happen, that this 


much greater quantity of water, but reduced by longer boil- 
ing to the ſame quantity with that which hath been boiled 
but five or fix hours, ſhall have acquired both taſte and co- 
lour; in a word, ſhew that it hath taken up ſome of the 
principles of the plant. It may alſo happen, that, a fmall 
portion of ſaline matter being diffuſed through a large quan- 
tity of water, after long continued coction, thall not be per- 
ceptible either to the taſte or to the eye; but that the very 
lame portion of ſaline matter ſhall become very ſenſible, when 
tie quantity of water in which it is loſt, as it were, is ſuſfi- 
ciently leſſened by evaporation. 44h 


muſt be made in.a much greater quantity of water, and con- 
tinued for a much longer time, than may perhaps be ima- 
pined, or perhaps eaſily determined; and tbis decoction be- 
ng evaporated to any degree you pleaſe, muſt have neither 
tate, {mell, nor colour: in ſhort, it muſt from firſt to laſt 
| <man perfectly like pure water. In other words, it is very 

difficult to attain to any certainty in this matter. 
Though what hath hitherto been ſaid, about procuring the 
* dalt is wholly che production of the fire, yet it muſt not 
| allerted that no part thereof pre- exiſted formally in the 
Pant. before it was burnt. On the. contrary, it is certain 


_ 3 but this Alkali being combined with an Acid diſ- 
ers none of its properties, and never appears in its true 
| 3 2 : for IT 


cup. PRACTICE ov CHYMISTRY. ayt 
that if five or fix pounds of water be uſed for each coction of 


{ treated, as if the ſame quantity thereof were kept boiling 
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Jſt water, after the plant hath boiled in it five or fix hours, 
ſhall appear inſipid, ſcentleſs, colourleſs; and yet that a 
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Hence, il we would make ſure of fulfilling the conditions 
ſequired by Mr. Boerhaave, the laſt decoction of the plant 


med Alkali of plants by combuſtion, ſeems to prove that - 


vo. amongſt the ſaline matters found in the compoſition of 
Pants, there are true Neutral Salts whoſe baſis is a Fixed 
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compoſed by combuſtion. 'The caſe of Sea- plants, all of 
which contain Sea - ſalt, and when burnt yield an Alkaline 
Salt perfectly reſembling the baſis of Sca - falt, ſeems to de. 
ſide this point. LITE PP bi IA os 

If, in lixiviating the aſhes of a plant, to diſſolve and wah 
our its Alkali, you intend that nothing ſhould be left but an 
abſolutely pure earth, fit for making cupels, you muſt no 
be contented with one ablution only, even with a large 
quantity of water; becauſe the aſhes continue drenched with 
the water in which the Salts are diſſolved, and conſequentiy, 
when this water is evaporated, ſome of the Salts will be left 
with the earth. Therefore, if this be your view, you muſt 

waſh it three or four ſeveral times, uſing freſh water every 
time. . 8 e 

The water impregnated with the Alkali cannot be era 
rated without a conſiderable loſs of Salt, eſpecially if it be 
violently boiled; becauſe the water, with which it is cloſe] 
united, carries off part of it. In conſequence of this inti- 
mate union, it 1s very difficult, when the evaporation is near 
finiſhed, and but a little water left, to dry the Salt perfect. 
ly, becauſe it pertinaciouſly retains this laſt portion of humi- 
1 | Ss Fs . 

The Alkali obtained from the aſhes of a burnt plant is not 
perfectly pure: it is contaminated with a ſmall mixture of 
fatty matters, which were probably defended thereby againkt 
the action of the fire, and which render it ſomewhat fapo- 
naceous. In order to free it from this extraneous matter 
and to render ir very cauſtic, it muſt be calcined a long 
time in a crucible, but without melting it at firſt : becauſe it 
is with this Salt as with moſt metallic matters, which are 
tooner and more eaſily deprived of their pblogiſton by being 
calcined without melting, provided they be comminuted into 
{mall particles, than when they are in fuſion; all melted 
matters having but a ſmall ſurface expoſed to the air, by tie 
contact of which the evaporation of any thing whatever 18 
exceedingly promoted. it was for this reaſon we directed 
the Salt to be calcined for a long time in a crucible bciore 
melting it. e,, I} Ls a 

Mr. Boerhaave was very ſenſible of the utility of this cal- 
cination of the Alkali previous to its being melted, when bo 
his Chymiſtry he ordered the aſhes containing this Salt * 
put into a large earthen veſſel, kept red-hot for a conv _ 
able time, taking great care that the Salt do not melt. * 
takes notice, that, the longer the aſhes are calcined in this 


K a a F = em. 
manner, the ſtronger is the Alkali obtained * 5 his 


v 
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This method is, in the main, the very ſame with that here 
preſcribed, and produces the fame effect; becauſe the Alkali 


js equally well freed of the extraneous fatty matter, whether 


it be calcined before or after its ſeparation, 'provided it be 
not ſuffered to melt. 38 l ee, 'E 
Mr. Boerhaave gives another reaſon for recommending care 
© be taken that the Fixed Alkali do not melt, while the aſh» 
es are calcining to render it ſtronger and more cauſtic : for, 
it that ſhould happen, the melted mixture of the Salt and 
aſhes would produce a vitrified maſs, which would have none 
of the properties of the Salt. e e 


— 
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7 procure the Fixed Salt of a Plant, by burning it after the 
manner of Tachenius. EY 


2 , * 
' 
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NTO an iron pot put the plant whoſe Salt you defire to 
1 obtain in the manner of Tachenius, and ſet it over a 
fire, ſtrong enough to make its bottom red-hot; at the ſame 
time cover your plant with a plate of iron, that'may he im- 
mediately upon ite in the pot. 'The plant will grow black, 
and ſmoke conſiderably ; but will not flame, becauſe it hath 
not a ſufficient communication with the air. The black 
ſmoke only will eſcape through the interſtice left between the 
fide of the pot and the rim of the plate; which, for that pur- 
poſe, ſhould be made fo as not to fit exactly into the pot. 
From time to time take up the iron plate, ſtir the plant, and 
corer it again immediately, to prevent its taking fire, or to 
(mother it if it ſhould happen to flame: go on thus till the 
black ſmoke ceaſe.  / I Ll 
Then take off the icon plate: the upper part of the half- 
burnt plant will take fire as ſoon as the air is admitted, con- 
ſume gradually, and be reduced to a white aſh. Stir your 
matter with an iron wire, that the undermoſt parts, which are 
kill black, may. be ſucceſſively brought uppermoſt, take fire, 
and burn to white aſhes. Go on thus as long as you per- 
cave the leaſt blackneſs remaining. After this, leave your 
aſhes tome time longer on the fire; but ſtir them frequently, 
to the end that, if any black particles ſhould ſtill be left, 
they may be entirely conſumed. e 
hy aſhes being thus prepared, lixiviate them with ſeven 
and þ "FE quantity of water, made to ſimmer over the fire, 
N ſtirring it with an iron ladle. Then filter the lr- 
h quor, 


* 
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quor, and evaporate it to dryneſs in an iron pot, ſtirring : 
inceſſantly towards the end, ſt the. matter, ons t 
ſtiff, ſhould. adbere too cloſely to the veſſel. When all the 
humidiky is evaporated, you will have a Salt of a darkiſh co. 
lour, and alkaline nature; which you may melt. in a cruc;. 
| ple, and mould into cakes. This is the Fixed Salt of plants 
| prepared in the manner of Tachenius. n 


OBSERVATIONS... 


Tre Fixed Salt obtained from plants in the manner in. 

vented by Tachenius, and here deſcribed, is in many re. 

ſpects different from the Cauſtic Fixed Alkali extracted out 
of the athes of plants that have been conſumed by flaming 
5 in the open air. Tachenius's Salt is indeed of an Alkaline 
nature; but much weaker than a pure Fixed Alkali. It is 

not by far ſo cauſtic; it attracts the moiſture of the air much 

more feebly and ſlowly; it melts with a much ſmaller degree 

of heat; and it doth not make ſo ſtrong an efferveſcence with 

Acids. In ſhort, if you diflolve it in water, evaporate the 
ſolution to a pellicle, and ſet it in a cool place, it will ſhoot 

ee cryſtals; which is not the caſe with a pure Fixed 

Alkali. : ns 

Theſe ſeveral different effects, which characterize Tache- 

| nius's Salt, and diſtinguiſh it from the Cauſtic Fixed Alkali 
| produced by burning a plant in the open air, prove that it is 
= not a pure Alkali, but combined with certain ſubſtances tha 
bring it nearer to the nature of a Neutral Salt, and place i, 

as it were, in the mid-way between ſuch a Salt and a true 

Alkali. If we reflect on the manner in which it is produ- 
| ced, it is eaſy to perceive what thoſe ſubſtances are that muſt 
| be combined with it. Ir hath been ſhewn that plants, when 
analyzed, yield a great deal of Oil and of Acid. When they 

are burnt in the open air, all their Oil is diſſipated in ſmole, 

or conſumed in flame, Great part of the Acid is likevilc 

diſſipated, and the remainder combining with the Earth of 

the plant forms a Fixed Alk alt. 
When the ſame plants are analyzed, by diſtilling them in 

cloſe veſſelß, the ſame principles are carried up by the action 
of the fire, forced to ſeparate from the fixed parts, and pal 
over into the receiver in the form of vapours and of a liquid: 
but, when they are burnt in the manner of Tachenlus, 5 
Acid and Oil ef the plant, as faſt as they are expelled by * 
action of the fire, are repelled by the iron cover, whicty 8 


the ſame time that it prevents the Oil from being cou 
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conſumed in flame, obliges theſe two ſubſtanees to circulate, 
cererberares them on the reſt of the plant, and, in a manner, 
q rces them to re-unite, in part, with that from which they | 
were juſt before ſeparated. | a OT OT 
A conſiderable quantity, therefore, of the Oil and Acid : 
| of the plant, muſt evidently combine, in this operation, with 
is Fixed Salt, as faſt as it is produced; and the properties 
tbove ſpecified are owing to theſe two ſubſtances. Tache- 
nius's Salt is, therefore, a Fixed Alkali, partly neutralized. 
by ſome of the Acid of the plant, and rendered a little ſa- 
ponaceous by a portion of its Oil; whence it is much milder 
thay a pure Fixed Alkali, and proper to be given internally, 
43 an excellent remedy in ſeveral diforders. + 
For the medicinal virtues of this Salt Mr. Boerhaave's 
Chymiſtry ought to be conſulted, as the author was a very 
good judge of ſuch matters. | - 
Tachenius's Salt may be converted into a Cauſtic Fixed 
Alkali, by freeing it from the Acid and from the Oil to 
which its peculiar properties are owing. For this purpoſe 
nothing more is requiſite than to calcine it for a long time in 
a crucible, ſtirring it frequently with an iron wire, and tak- 
ing care not to melt it, till it have undergone the ſame 
changes, and ſucceſſively acquired the ſame colours, as our 
Fixed Alkali; and, when it becomes reddiſh, melting it and 
keeping it in fuſion for an hour or two. 
Hitherto no ſenſible difference hath been obſerved between 
the Cauſtic Fixed Alkalis obtained from different plants, 
vhen equally calcined ; except that thoſe produced by Sea- 
pants have, as we ſaid before, the ſame properties as the 
Alkaline baſis of Sea-ſalt. Much the ſame thing may be 
aid of the Fixed Salts obtained from plants by Tachenius's 
method: for, though they be combined with a portion of the 
Acid and Oil of the plant, yet, as theſe principles have 
been expoſed to the action of a ſtrong fire, they are exceed- 
ngly altered, and almoſt wholly reduced to one and the 
| ame condition. YE fo wh 
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PROCESS III. 
To render Fixed Alkalis very cauſtic by means of Lime. The 
Cauſtic Stone. „ 
12 a lump of newly burnt quick- lime, that hath not 
3 begun to ſlake in the air: put it into a ſtone pan, 
cover it with twice its weight of the unwaſhed _— of 
| ome - 


456 1 EL E M E N T 8 D'F! HR ? hed. 11 


ſome plant, that are full of the Salt you deſign to render 
cauſtic. Pour on them a great quantity of hot water; let 
them ſtcep in it five or fix hours, and then boil them gently, 
Filter the liquor through a thick cauvas bag, or through 
brown: filtering paper ſupported by a linen cloth © 
Evaporate the filtered liquor in a copper baſon ſet over the 
fire; and there will remain a Salt, which muſt be put into 
a crucible ſet in the fire. It will melt, and boil for ſome 
time; after which it will be ſtill, and look like an Oil, or 
melted Fat. When it comes to this condition, pour it out 
on a very hot copper plate, and cut it into oblong tapering 
flips, before it grow hard by cooling. Put theſe flips, while 
they are ſtill hor, into a very dry glaſs bottle, and ſeal it het. 
mcticaliy. This is the Cauſtic Stone, or common Canſlic, 


OBSERVATIONS. 
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Fux deſign of this operation is to combine with the Fixed 
Alkali all the faline acrid parts of the quick- lime. This is 
to be effected only by diſperſing and diffuſing both thoſe ſub- 
ſtances in water, which is the proper ſolvent of all ſaline 
matters. Seeing, therefore, we muſt have an actual lixin- 
um, it is needleſs to employ an Alkali already prepared and 
ſeparated from aſhes; for which reaſon we directed aſhes that 
are {till replete with Alkali to be uſed inſtead of a pure Al- 
kali. By this means two ends are anſwered at once: tie 
Salt contained in the aſhes is extracted from them, and com- 
2 with the moſt acrid, ſubtile, and ſaline parts of the 
lime. | 
The lye, when ſaturated with theſe two ſaline matters to. 
22 is vaſtly more acrid and .cauſlic than if it contained 
but one of the two in a quantity equal to both. With this 
lye Soap is uſually made; becauſe the acuated Alkali con: 
tained in it hath a much greater effe& on Oils than any e. 
ther kind of Alkali. It alſo acts with incredible violence on 
all animal matters; which it diſſolves, divides, and, in ſom: 
meaſure, deſtroys, with ſurpriſing efficacy and quickne%. | 
For this reaſon it is impoſſible to filter it through a woollen 
or ſilken bag; for it will eat holes in them, or even reduce 
them to a pap, almoſt as ſoon as it touches them. Belidch 
as the lye would diflolve ſome part thereof, it would * 
acquire a ſaponaceous quality, and ſo loſe much of its 85 ; f 
nature. We muſt, therefore, neceſiarily_ule a filter 5 *. 
vegetable matters, which reſiſt this deſtroying Salt much 
ter than animal matters. An 
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An Alkali thaw acuatet]: by * limo atiracts and retairig 
bamidiry more ſtrongly: than ony other kind/of Alxaliß evem 
ecteſt and beſt calcintd. For this reaſon it is almoſt 


ate the Itavĩ . 2 ES 4 
To the moiſture GU} tefe'i in i alt by aritiburke#:1 its boil- 
vlen it begins to meit in the crucible. Wben all the 
Wader u diſſipated, che fuſed Salt remains ſmooth and oe 
uſed, like wax melted with a gentle heat. 3 
This cauſtic Salt is vaſtly: more fuſible dem the! commom 
Alkalis. It ſcarce grows ted before it flows like wax} Whew 
t is once in quiet fuſton, all the humidity that occaſionec 
the boiling! obſerved. at fart: being di ſſipated, it is as cauſtic 
35 it can be made. It is then time to pour it out, and to 
cut it into long nartom ſticks, fit for the ufe of Surgeons, 
who apply it to eat away calloſities and excreſcences, and to 
open illues. On this account” * is called the Cauſtic Stone. 
The operation of this Salt is ſo quiek, chat, ity a very ſhort 
tine, it produces ow the 'fkin- a ſenſation like that of fire. 
As this Salt grows ſurpriſingly ſoon moiſt in the air, and 
pes its virtue when ſs moiſtened, it is neceſſary to ſhut it 
w, while it is ſtilf hot, in at very dry bottle, which muſt be 
immediately ſtopped! with a glaſs ſtopple tran pry emerys 
er elſe wick + ſound cork and then dipt in-pirctic In ſpite of 
al theſe precautions, it eam ſcarce be kept five or fix months 


in full vigoar ; eſpecially if the bottle be ſometimes opened 


in the mean white. We fhall not attempt to explain here 
wiy an Alkali becomes ſo violently cauſtic. by being com- 
bined with quick-lime. This queſtion ſeems to be one of 
the moſt fubtile, and the moſt difficult to anſwer, in all Chy- 

niſtry. Tr depends on the cauſe of the Alkaline properties 
of lime; and ean bardly be reſolved, till we attain a further 
mlipht ind the nature of chat ſubſtance than we have yet 


got. 7 
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Eds PROCESS IV. 
The Anal 4 E Sant. 


Pur wood: s from: a chimney under which no ani- 

mal matter hath been dreſſed or burnt : put it into 4 
flats retort ſet in a reverberating furnace ; lute on a receiver, 
= begin to diſtil with a degree of heat ſomewhat leſs than 
at of boiling water. A. confiderable * of limpid 


3 - Plegm 


e to dry ĩt ENT in the baſom e e a- 


* 0 * 1 5 "I. * 
of oa.” das ts * 
— bs — 


nn 2 


n 


: 3 SE — ER © a 
n tt 05>" xt wt SRC REY CANE TY HUE PT CIR a TT ITO FOI RET 


” 3 * 
N 


— — 
— — paw Ts 
Cre vor - Wy 


＋ 
5 
4 
U 
3 


— —_— — — 


24, Vw 


n 


"a, 


” een 
"PLAC 2X2 Is 


— — 22 
2 rar. * * q . ” 
FX p— 3 * * 
n. —_ — — 
2 — — — — 2 — 
2 
7 was —— =». 


» x 2 | x 
a8 ELEMENTS M TAT Jeck. 1. 
> by 1 ; : f 8 : L r 


phlegm will come over. Keep the fire in the ſame degree a 
long as any of this phlegm riſes; but increaſe it when the 
drops begin to oome ſſow: and then there will aſcend a good 
deal of a milky water. When this water ceaſes to run 
change the receiver, and increaſe your fire a little: a yelloy 
Volatile! Salt will | rife, and ſtick to the ſides of the receiver 
The fire ought now to be very fierce, and, if ſo, will force 
up at the ſame time a very thick black Oil. Let the veſſels 
cool: you will find. a ſaline matter riſen into the neck of the 
retort, which could not i paſs over into the receiver: in the 
bottom of the retort will be a caput mortuum, or black char. 
red ſubſtance, the upper part of which will be cruſted over 
with a ſaline matter, like that in the neck of the retort. 


WS. G * " N . 5 2 A "4 * } 1 © * j 7 4 $7 f 
; f v 5 * 7 
q 2 NE , 20 = . 
£ 4 2 4. y 3 5 \ "IA * f IF. 3 * N 1 ; 
. 4 1 14 F R 7 . a : S 
* * k " * by * 1 n * w 8 


J e 111 BOITTLTOLTSS 3 WF: F 

Tux preceding analyſis ſnewed what principles are obtain- 
ed from vegetable ſubſtances without the aid of fire; thoſe 
which the heat of fire raiſes and carries; over out of one cloſe 
veſſel into another; and, laſtly, thoſe that continue fixed af. 
ter the vegetable hath been thoroughly charred, either in a 
cloſe veſſel, or in the open air: nothing therefore remained, 
to finiſh the ſubject of vegetable principles, but to examine 
thoſe which fire raiſes, in the form of vapours, ſmoke, and 
flame, from a vegetable matter burnt and conſfmed in the 
open air. Every body knows that Soot confiſts only of thele 
principles, collected in the ſhafts of chimneys, which ſerve 2 
alembics for this ſort of diſtillatibn in the open air. B ana- 
lyſing Wood-ſoot, therefore, we ſhall diſcover the principles 
we are in queſt of. The proceſs we have given for that 
purpoſe is taken from Boerhaave's Chymiſtry, where we find 
it deſcribed with great exactneſs and preciſion. 

As we are at preſent inquiring into the nature of vegeta- 
bles only, it is evidently neceſſary that we chuſe a Soot pro 
duced by burning vegetables alone. Soot, though dry in 
appearance, contains nevertheleſs much humidity, as appears 
from this analyſis; ſeeing there comes over at firſt a conli- 
derable quantity of phlegm, that doth not ſeem to be im 
pregnated with any principle, except perhaps an extremely 
ſubtile, ſaline, and oily matter, that communicates to na 
diſagreeable ſmell, from which it cannot by any means 
feel.. we ors 190 

The white milky liquor, which follows this firſt phlegm» 
is ſtill water, but much more impregnated with ſaline = 
oily parts than the former. By its ſmell, which is mY 
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quick and pungent, we may judge it contains much Volatile 
Alkali; and accordingly, when fe- diſtilled by itſelf, it Fields 
1 Volatile Spirit, and a Volatile Salt in a concrete form. 
With regard to its white colour, lit is occaſibned by the oily 
parts which are diffuſed and ſuſpended, but not diflolyed, in 
the water. When this ſecond liquor is come off, there 
aſcends a Volatile Alkali in a dry form, and a very thick 
black Oil; becauſe there is not moiſture enough left to diſ- 
ſolve theſe principles, or rather to divide and diſperſe them. 

The Volatile Alkali obtained from got is, in a double re- 
ſpect, the product of the fire. In the firſt place, though it 7M 
derives its. origin wholly from wood, or other vegetables, 
which, when diſtilled in cloſe veſſels, yield no Volatile Al- 


— 


Ae — 4d ” 


uli at all, yet it produces ſuch a Salt When analyzed in the [ 
preſent manner: whence it muſt be inferred, that the princi- . : 
ples of thoſe vegetables are metamorphoſed into ia: Volatile , 
Alkali, by being burnt in the open air, and ſublimed in the - 
form of Hoot. © Secondly, though Soot when analyzed yields 


a great deal of this Salt, yet this Salt doth not formally pre- 
exiſt therein; for it doth not riſe till after the phlegm, nor 
vithout a very conſiderahle degree of heat: therefore Soot 
contains only the materials neceſſary to form this Salt; there- 
ſore the perfect combination of this Salt requires that the 
force of fire be applied a ſecond time; therefore it is, as was. 
aid, doubly the product of the fire. 
The ſaline matter which we find ſublimed into the neck 
of the retort, and which alſo forms the cruſt that covers the 
caput mortuum of the Soot, appears by all Chymical trials 
to be an Ammoniacal Salt; that is, a Neutral Salt conſiſt- 
ing of an Acid and a Volatile Alkali. This Ammoniacal 
Malt riſes only into the neck of the retorr, and doth not come 
o'er into the receiver: becauſe it is but ſemi- volatile. We 
ſhall treat more at large of the production of a Volatile Al- 
uli, and of this Ammoniacal Salt, when we come to the 
malyfis of Animals, and the article of Sal Ammoniac. 
| The charred matter that remains in the retort after diſtil- 
lation, being burnt in the open air, is reduced to an exceed- 
lg fixed white earth. As this fixed matter was part of that 
Kry Soot, which was ſublimed to a great height whilſt the 
"<gctable was burning; this is a proof of what we advanced 
"gs that the moſt fixed matters are capable of ſublima- 
* when united with volatile ſubſtances; eſpecially when 
e are expoſed at the ſame time to the combined a&ion of 
a and of fire, „ f oe nl Cy 
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phlegm, which, by little and little, will become more and 


tity of an æthereal Oil, extremely light, fluid, and as lic 


together with the remainder of your turpemine; which 


24 . . | . 2 
its end, the more acid will the aqueous liquor become, ˖ 
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The Anai Y815 of ſome particular SUBSTANCES beluging 
to the VEGETABLE KINGDOM, 
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Analxyſis f the natural Balſams: inflanced in Turpentine. 


* ret 


geen? a cucurbit put as much rain- water as will fill about 
a fourth Part of its cavity, and pour into it the Turpen · 
tine you intend to analyze. Cover the cucurbit with in 
head, and lute it on with ſlips of ſtzed paper or wet bladder, 
Set your alembic in a ſand-heat; lute on a Jong-necked re- 
ceiver; and give a gradual fre till the water in the cucurbit 
boil. There will come over into the receiver a good deal of 


more acid; and at the ſame time there will riſe a great quan» 


pid and doloutleſs as water.. e, | 

When you obſerve that no more Oil comes off, unlute 
your veſſels; and in the receiver you will find an acidulated 
water, and the æthereal Oil floating on it. Theſe two li. 
quors may be eaſily ſeparated from each other, by means 6 
A glaſs funnel. | 5 | | TVS Ai . : ' 
In the cucurbit will be left ſome of the water you put in 


when cold, inſtead of being fluid. as ãt was before diſtillation, 
will be ſolid, and of the conſiſtence of a reſin, and is then 
called Noeſin. ; be” 01 1 i e GUISE. x ; . 
Put this reſiduum into a glaſs: retort, and diſtil it in a fe 
verberatory with a naked fire, gradually inereaſed according 
to the general rule for all diſtillations> At firſt, with a de 
gree of heat a little greater than that of boiling water, Je 
will ſee two liquors come over into the recipient; ot! 
which will be aqueous and acid, the other will bela tanie 
rent, limpid, yellow ih Oil, floating on the acid Iiquor. ; 

Continue your diſtillation, increaſing your fire from e 
to time, by ſlow degrees. Theſe two liquors will conte 


| - * ä ft 
to come off together: and the nearer the operation draus 


tlie 
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he thicker and deeper coloured: will the Ol .grow. | At laſt 
the Oil will be very thick, and of a deep reddiſh · yellow co · 
our. When nothing more aſcends, unlate your veſſels: in 
the retort you will find only a very ſmall quantity of a char- 


7 


red, light, friable ſubſtance, 
OBSERVATIONS. 


ALL Natural Balſams, as well as Turpentine, are. oily, 
zrowatic matters, which flow in great quantities from the 
tees containing them, either ſpontaneouſly, or through inci - 
ſons made on purpoſe. As theſe matters have a ſtrong ſcent 
it is not ſurpriſing that they ſhould greatly abound with Eſ- 
ſential Oils. They may even be conſidered as Eſſential Oils, 
that naturally, and of their own accord, ſeparate from the 
vegetables in which they exiſt. 3 

Indeed theſe Natural Balſams differ from the Eſſential Oils 
obtained out of plants by diſtillation, in this alone, that the 
former contain a greater proportion of Acid; and, far: that 
reaſon, are thicker than Eſſential Oils diſtilled with the heat 
of boiling water. But it hath been ſhewn, that theſe. ſame 
diltilled Eſſential Oils, though ever ſo fluid and light at firſt, 
gradually loſe their tenuity as they grow old, and at laſt be» 
come conſiderably thick. On that occaſion we obſerved that 
tbey are thus changed, becauſe the lighteſt, moſt fluid, and 


| CVA] 
Þ that at laſt there remains only the thickeſt and heavieſt 
part, which owes theſe qualities to the Acid wherewith it is 


. 
[5 


Or) SO 0 EO 00 Gs | 1 
Hence it follows, that Natural Balſams, and Eſſential Oils 


accordingly we ſee that fire and diſtillation praduce the 
ſame effects on both. The ,xeQification of an Eſſential Qil, 
tiickened by keeping, is nothing but a decompoſition there- 


parts that are light enough to riſe with that degree of beat, 
tom what is to loaded with Acid as to remain fixed therein. 
his operation is therefore preciſely the ſame as our (rſt 


n the Eſſential Oil contained in them is drawn off. be 
g idues of theſe two operations are alſo the ſame: each. of 
mem is a thick Oil, loaded with Acid, that is wholly, or 


nearly, deprived of the principle of odour peculiar to the ori- 
zal vegetable, and requires a degree of heat greater than 


leaſt acid parts, are little by little diſſipated and N e | 


grown thick with age, are exactly one and the ſame thing. 
ob by ſeparating, with the beat of boiling water, all thoſe 


Uſillation of Balſams with the heat of boiling water, by 


— 
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that of boiling water to decompoſe it, by ſeparating part of 
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the Acid from the Oil; which will be rendered fill the mor 


fluid, the more the thickening Acid is ſeparated from it by 


repeated diſtillations;' r 
the more Eſſential Oil do they yield; and this Eſſential Oy 
like all others, grows thick in time, and at laſt turns again 


to an actual Balſam. 


_ Theſe Balſams, by being long expoſed to the heat of the 
ſun, acquire ſuch a conſiſtence as to become folid. They 
then take another name, arid are called Reffns. Reſins yield 
much leſs Eſſential Oil, when diſtilled, than Balſams do. 
Hence it follows, that Reſins are to Balſams, what Balſam 
are to Effential Oils. All theſe effects are produced by the 


cauſes aſſigned above, and confirm the analogy we have eftz- 


bliſhed. 


Me have no other obſervations to make on this analyſis of 


Turpentine, except that when Roſin is diſtilled in a retort 
with a naked fire, the operation muſt be carried on ven 
ſlowly, and the fire duly governed: for the matter is apt to 
ſwell, and to riſe in ſubſtance into the receiver, without be- 


ing at all decompoſed. In order to avoid this inconvenience, 


# 


is known by the name of the Engliſh Retort. 


it is adviſeable to make uſe of a long- bodied retort, ſuch as 


If you ſtop the diſtillation of Roſin about mid-way, or 
when the Oil that comes over begins to grow thick, you may, 
by changing the receiver, keep the firſt Oil apart: it is pretty 
fluid, and of a middle nature between the æthereal Oil, ob- 
tained with the heat of boiling water, and the laſt thick Oi, 
that doth nor riſe till towards the end of the diſtillation, 
This laſt thick Oil is that which Mr. Homberg fired with 
concentrated Oil of Vitriol l. 
"If we examine the matter contained in the retort, when 
the diſtillation is thus ſtopped ſhort, it appears, when cold, 
in the form of a folid ſubſtance, almoſt perfectly diapbanous, 
of a deep reddiſh-yellow colour, and friable : It is known by 
„„, 9TT ITT 


This analyſis of boiled Turpentine, is a ſpecimen of the 
analyſis of almoſt all other reſins; ſo that what hath been, 
ſaid on this-occafion is in a manner general, and applicable 
to other decompoſitions of the ſame- kind. We ſhall now 


proceed to examine ſome other oily, matters, which exhibit 


peculiar phenomena, and do not come under the general 


rules. 
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PROCESS a 
fl ante io Ref: ** inftavicded ih Benjamin. 7 m Flowers 
ee, Oil 1 Benjamin. . | | 


NTO a prone deep duthent pot, 1 a 1 or le 
| round its __ put the Benjamin you intend to ana- 
hre. Cover the pot with a large conical cap of very thick 
white paper, and tye it on under the rim. Set your pot in 
2 fand-bath, and warm it benny till the Benjamin melt. 
Continue the heat in'this degree for an hour and half. Then 
untie the paper cap and take it off, ſhaking it as little as 
poſlible. Lou will find all che inſide of the cap covered 
with a great quantity of beautiful, white, ſhining Flowers, 
in the form of little needles. Bruſh them off gently with a 
feather, put them into a bottle, and ſtop it . 

As ſoon as you. take off the firſt cap, cover your pot im- 
nediately with a ſecond like the former. In this manner go 
on till you perceive the Flowers 1 to gow! qcllowh 1 
nd then it is proper to deſiſt. 

| The matter left in the pot will be blackiſh and friable 
rben cold. Pulverize it; mix it with ſand; and diſtil it in 
a glaſs retort with a graduated heat. There will come over , 
light Oily of a fragrant ſcent, but in very {mall quantity; 
little of an acid liquor, and a great quantity of a red thick 


There: will be left in the retort a e ſpongy nb 
nce. 


— 


OBSERVATIONS. e 


ALL oily matters, that are naturally thick and in a con- 
crete form, reſemble each other in this, that the derive 
theſe qualities from an Acid combined with them. But they 
nevertheleſs differ greatly from one another in many reſpects. 


| their confiſtence, and the manner in which it is united with 
them, diverſify them a thouſand: ways. 

in the preceding proceſs we advanced, has Natural Bal- 
as are diſtinguiſhed from Reſins by their containing fo 
nuch more Oil, in proportion to their Acid, as ſuffices to 
. them almoſt fluid. For this reaſon they yield an Eſ- 
ok Oil: whereas Reſins, on the contrary, are ſolid; all 


Oil being loaded and weighed down with a great quan- 
* ol Acid, to 1 i — 
ls. - 


16 - 


We 


The quality, the quantity, of the Acid to which they owe 


e no . _ can be draun from 
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Oil contained in a Natural Balſam is drawn off, with the 
heat of boiling water, the refidue takes a ſolid conliſtence 
and. refenibles.a Reſin. In fact, almoſt all Reſins yield, by 
diſtillation, the ſame principles as that reſidue; that is, an 
Oil of a middling nature between Eſſential Oils and thick 
Oils, in point of hghtneſs and fluidity; the whole being a. 
ways accompanied with an Acid diffuſed in phlegm. | 
lm conſequence hereof, the analyſis of Benjamin, deſerib- 
ed in the proceſs, appears to vary much from that of other 
Refns : for here we ſee a volatile matter in à conerete form; 
namely, the white Flowers that rife firſt ; which doth not 
uſually oceur in the analyſis of Refins. Yet, if we examine 
the matter, we ſhall be convinced thar it is very analagous to | 
one of the principles obtamable from all Reſins ; that indeed | 
it differs therefrom in ſome of its properties, particularly in | 
its external form; but that it is in reality the very ſame. 
In fact, the Flowers of Benjamin are no other than an 


Oily Acid, nearly of the fame nature with thoſe obtained 
from all other vegetable fubſtanees; but which, inſtead of 

being liquid like them, appears in à dry concrete form, and | 
in a manner cuyftallized; It probably deriwes this property | p 


from its Oil being combined with its Acid, eicher in greater 
quantity, or in a more intimate manner, than in the reſt, 
and fo ſtrongly united there with as not to be ſepar ted from 
it by a fubliming heat; or from hence; that the compound, 
of which it is 2 part, contains too little phlegm to diſſolve it; 
or elſe, that it is hindered from diſſolving therein by tbe Oil 
with which it is combined. Perhaps all theſe cauſes may ? 
concur together in producing its concrete form. ' _ 

The faline character of this fubſtane appears chiefly from 
ite being foluble in water: but the: water muſt be very hot 
and even boiling, before it will effect this folution ; and 
when it cools, the Sal: ſhoots into fine: needles at the bot- 
tom. This phenomenon directs us to a method of ſeparat- 
ing it from Benjamin without fablimatiom. 

For this purpoſe the Reſin muſt be boiled in water: the 
water will them diſſolve the Salt; and, as it cools, the a 
wilt cryſtallize, and may be; eaſily collected. But as the Oil, 
with which the Acid: is. combined, himdens the water from 
diflolving it ſo: eaſily as it otherwiſe would, we cannot obtain 
quite ſo: much of it, from the ſame quantity of er 
by decoction as by fublimation z the laſt portions thereo . 
ing united wich a great quantity of Oil, which defends t ar 
againſt the action of the water. This Salt diſſolves rea 1 


/ 
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in Spirit of Wine, on account of the Oil combined with it. 
A courſe of well connected experiments might give us a far 
greater inſight into its natural properties than we can now 

aſt of. | 55 4 FOES 
3 yields a much ſmaller quantity of fluid Oil by 
diſtilation than other Reſins do; becauſe the greateſt part of 
irs Oil is employed in the compoſition of its oily, volatile, 
:cid Salt. The thick Oil drawn from this Reſin, is thicker 
than that obtained from any other Reſin, and even fixes like 
butter when cold; nor can we get, more than a very ſmall 
quantity of Acid in a diſtinct liquor. All theſe effects de- 
pend on what we mentioned above, in relation to its ſaline 
fowers: to wit, the peculiar and intimate union between the 
Acid and Oily part of this Reſin, ſo that the fire cannot fo 
aalily or ſo perfectly disjoin them, as it doth thoſe of other 
Relins. 3 | 

Benjamin, when diſtilled, leaves in the retort much more 
of a charred coal than is left by moſt other refinous matters. 
This may be owing to the conſiderable quantity of earthy 
matter which it contains, and which, perhaps, may alſo be 
one of the cauſes that contribute to give its Salt a concrete 
form, | 


2 


R EK F I. ECT EONS 
On the Nature and Properties of CAMPHOR. 


L. do not propoſe to give an analyſis of this ſingular 
| body; becauſe hitherto there is no proceſs known 
in Chymiſtry by which it can be decompoſed. We ſhall 
tierelore content ourſelves with reciting its principal proper- 
ies, and making a few refleCtions on its nature. 

Camphor is an oily concrete ſubſtance; a kind of Reſin, 
drought to us from the iſland of Borneo, but chiefly from 
Japan. This ſubſtance reſembles Reſins, in being inflamma- 
le, and burning much as they do; it is not ſoluble in water, 
but Uflolves entirely and perfectly in Spirit of Wine; it is 
ea ſeparated again nom this menſtruum, as all other oily 
Matters are, by the addition of water; it diſſolves both in ex- 
= and in diſtilled Oils; it hath a very ſtrong aromatic 
nell. Theſe are the chief properties which Camphor poſ- 


* in common with Reſins: but in other reſpects it differs 
Kaly from them; eſpecially in the following particulars. 


Camphor 


3N 


| 
| 
| 
| 


— — — ! 
py 


Acids thicken Ofls, ſeems to be univerſal, and fo conſtantly 


Mr. Hellot made a kind of artificial Camphor; a ſubſtance 
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_  Camphor takes fire and flames with vaſtly more eaſe than 


any other Reſin. It is ſo very volatile, that it vaniſhes en. 
tirely in the air, without any other hear than that of the at. 


moſphere. In diſtillation it riſes entire, without any decom- 


poſition, or even the leaſt alteration. It diffolves in concen. 
trated mineral Acids; but with circumſtances very different 


from thoſe that attend other 6ily or reſinous ſubſtances. The 


diſſolution is accompanied with no efferveſcence, no ſenſible 


beat; and conſequently can produce no inflammation. Acids 


do not burn, blacken, or thicken it, as they do other oily 
matters; on the contrary, it becomes fluid, and runs with 
them into a liquor that looks like Oil. 


„* yr 


Camphbor doth not, like other oily matters, acquire a di. 
poſition to diſſolve in water by the union it contracts with 


Acids; though its union with them ſeems to be more inti- 
mate than that of many oily matters with the ſame Acids, 


On the contrary, if a combination of Camphor and an Acid 


be diluted with water, theſe two ſubſtances inſtantly ſeparate 
from each other : the Acid unites with the water, and the | 
Camphor, being entirely diſengaged from it, ſwims on the 


ſurface of the liquor. Neither Volatile Alkalis, nor the moſt 


cauſtic Fixed Alkalis, can be brought into union with it; for 


it always eludes their power. | 


Notwithſtanding theſe wide differences between Camphor 
and all other oily and reſinous ſubſtances, the rule, that 


obſerved by nature, that we cannot help thinking this ſub- 
ſtance, like all the reſt, is an Oil thickened by an Acid, 
But what Oil? What Acid? and how are they united? This 
is a ſubject for very curious inquiries. : 

With a yellow Oil drawn from wine, and an acid vinous 
Spirit, of which we ſhall ſay more under the article of Ather, 


having the odour, ſavour, and inflammability of Campbot; 
an imperfect Camphor. True Camphor hath the levity, the 
volatility, and the inflammability of Ether. Can it be 2 
ſubſtance of the ſame nature with ther, a kind of ſolid 


Ather, an Æther in a concrete form? 
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The Analyſis of Bitumens : inflanced in Amber. The Vola- 
br 22, tile Salt and Oil of Amber. 


448. | 


NTO a glaſs retort put ſome ſmall bits of Amber, fo as to 
fill but two thirds of the veffel. Set your retort in a fur- 
nace covered with its dome; fit on a large glaſs receiver; 
and, beginning with a very gentle heat, diſtil with de- 
grees of fire. Some phlegm will firſt come off, which will 
gradually grow more acid, and be ſucceeded by a Volatile 


Salt, figured like fine needles, that will flick to the ſides of 


— 


the receiver... | n 
| Keep the fire up to this degree, in order to drive over all 
the Salt. When you perceive that little or none riſes, change 
the receiver, and increaſe your fire a little. A light, clear, 
limpid Oil will aſcend. As the diſtillation advances, this 
Oil will grow higher coloured, leſs limpid, and thicker, till 
at laſt it will be opaque, black, and have the conſiſtence of 
Turpentine. „ IA paar 

When you perceive that nothing more comes off, though 
the retort be red-hot, let the fire go out. You will have in 
the retort a black, light, ſpongy coal. If. you have taken 
care to ſhift the receiver, from time to time, during the di- 
ſlillation of your Oil, you will have ſundry ſeparate-portions 
thereof, each of which will have a different degree of tenuity 
or thickneſs, according as it came over at the beginning, or 
towards the end of the diſtillation. r e, tt 


OBSERVATIONS: 


Tux ſubſtance of which we have here given the analyſis, 


together with all others of the ſame, that is, of the Bitumi- 
nous kind, is by moſt Chymiſts and Naturaliſts claſſed with 
Minerals: and fo far they are right, that we actually get 
theſe mixts, like other minerals, out of the bowels of the 
earth, and never procure them immediately from any vege- 
table or animal compound, Yet we have our reaſons for 
proceeding otherwiſe, and for thinking that we could not, in 
tus work, place them better, than immediately after thoſe 
"egetable ſubſtances which we call Reſins. 

Several motives deteftnine us to act in this manner. The 
analyſis of Bitumens demonſtrates, that, with regard to the 


punciples of which they conſiſt, they are totally different 
1s —- 1 from 
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ry, they greatly reſemble vegetable Reſins in almoſt ever 
reſpect. In ſhort, though they are not immediately on 
from vegetables, there is the greateſt reaſon - for believin 
that they were originally of the vegetable kingdom, and that 
they are no other than reſinous and oily parts of trees of 
plants, which, by lying long in the earth, and rhere contrad. 
ing an union with the mineral Acids, have acquired the qua- 
lities that diſtinguiſh them from Reſins. 1 
M.ineralogiſts know very well that we find, every where in 
the earth, many vegetable ſubſtances, that have lain very 
long buried under it, and frequently at a conſiderable depth, 
It is not uncommon to find, under ground, vaſt beds of fol. 
file trees, which ſeem to be the remains of immenle foreſts: 
and Bitumens, particularly Amber, are; often found among 
this ſubterraneous wood. 7 e 6 
"Theſe conſiderations, joined to proofs drawn from their 
analyſis, make this opinion more than probable : nor are we 
ſingular in maintaining it, as it is adopted by many able mo- 
dern Chymiſts. 28 neon 
The analyſis of Amber, above deſcribed, may ſerve 28 a 
general ſpecimen of the decompoſition of other Bitumens: 
with this ſingle difference, that Amber is the only one 2. 
mong them which yields the Volatile Salt aforcfaid ; and this 
derermined us to examine it preferably to any other. As for 
the reſt, they all yield a phlegm, an acid liquor, and an Oi!; 
which is thin at firſt, but grows ' thicker and thicker, as the 
diſtillation draws towards an end. It -muſt be underlicod, 
however, that theſe Acids and theſe Oils may differ, accord- 
ing to the nature of the Bitumens from which they are 
drawn; juſt as the Phlegm, the Acid, and the Oil, reſult. 
ing from the decompoſition of Refins, differ in quantity and 
quality, according to the nature of the Refins trom which 
they are procured. 5 | | 
The principal differences obſerved between Reſins and Bi. 
tumens are theſe : the latter are leſs ſoluble in Spirit of 
Wine; have a peculiar ſcent, which cannot be accurately de- 
ſcribed, and of which the ſenſe of ſmelling only can judge; 
and their Acid is ſtronger and more fixed. This laſt propere 
ty is one of the motives which induce us to think, that, be. 
ſides the vegetable Acid, originally combined with the refine 
ous or oily matter now become a Bitumen, a certain quanti- 
ty of mineral Acid hath, in a courſe of time, been [uper- 
added to conſtitute this mixt. We ſhall preſently ſee that 


e 18 certainly ſo, in the caſe of Amber at leaſt. Almoſt 


* 


5 


have given different accounts of the volatility of its Salt, and 
of the time of the diſlillation when it begins to riſe. Some 


Others ſay, that it doth not begin to appear till after the fuſt 
hin Oil; and others again affirm, that it comes over with 
the laſt thick Oil. Mr. Bourdelin, who hath examined this 
matter to the bottom, in a Memoir on the analyſis of Am- 
ber given in to the Academy, very judiciouſly remarks, that 
the different reſults which thoſe Chymiſts mer with in ana- 
lſzing our mixt, aroſe wholly from the different manner 
wherein each conducted his fire during the operation. 
It is certain that ſuch a cauſe is capable of producing vaſt 
differences: for when fire is haſtily applied, or made too vio- 
lent, it not only confounds and tumultuouſly mingles the 
principles of the body to be analyzed, but it even frequently 
drives up the entire ſubſtance itſelf out of the retort into the 
receiver, without decompoling it at all. This is really ſo in 
the caſe of Amber, and of almoſt all compound ſubllances 
that are not extremely fixed. | NY 
It ought therefore to be obſerved, as a general and im- 
portant rule in every analyſis, to adminiſter the fire exceed» 
ing lo wly and cautiouſly, as one can never err on that fide; 
and to increaſe it only by ſuch degrees as appear neceſſary for 
carrying on the diſtillation. By obſerving this method, an 
accurate analyſis will be attained : by this means the Salt of 
Amber will riſe before the Oil; whereas, if a degree of heat 
ſuilicient to raiſe the thin Oil, or even the thick Oil, be ap- 
plied at firſt, the Salt will accordingly come over with the 
one or the other of theſe Oils. 1 | 1155 
Chymiſts remained a long time unacquainted with the na- 
ture of this Salt of Amber, and authors of the greateſt hame 
reed as little on this point as on that juſt mentioned. 
dome aſſerted it to be a Volatile Salt of the ſame kind with 
hat which is obtained from animal ſubſtances ; that is, a 
Volatile Alkali: others, on the contrary, pretended that it 
Was an Acid of a ſingular nature. | £98, N 
lt is very ſurpriſing that ſuch authors ſhould diſagree. on 
Wether this Salt be really an Acid or an Alkali. Mr. Bour- 
(clin juſtly decides the queſtion in favour of thoſe who affirm 
* be an Acid. In fact it hath all the properties of an 
eic: it bath the taſte of one, forms Neutral Saits with AF 
15, and differs from the moſt unqueſtionable Acids in this 


{mall 
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Almoſt all authors, who mention the analyſis of Amber, 


make it aſcend immediately after the firſt acid phlegm. 
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ſmall quantity of earth, theſe give it a concrete form; which 
is not a ſolitary caſe in Chymiſtry, as is evident from Cres 
of Tartar. With regard to its Volatility, there is not 
in that repugnant to-the properties of its conſtituent princi 
ples; ſeeing the Acid and the Oil predominant therein m; 
eaſily be ſuppoſed to communicate their volatile nature to th 
ſmall portion of earth with which they are combined. 

Thoſe Chymiſts who looked upon the Salt of Amber  , 
Volatile Alkali, either did not examine it thoroughly, by 
contented themſelves with its firſt appearance, in which i 
reſembles the Volatile Salt of animals, or elfe were led into 
the error by ſome particular circumſtances. We know, for 
example, that animal as well as vegetable ſubſtances are dy 
out of the earth. The inſets, ſometimes found incloſed in 
lumps of Amber, ſufaciently prove this. Perhaps they made 
their experiments on ſuch pieces of Amber; or elle, that 
which they uſcd might be mixed with ſome animal ſubſtance 
not very perceptible. In ſuch a cafe, it would be no wonder 
if the Volatile Salt obtained ſhould ſhew ſome tokens of an 
Alkali: for tte Volatile Alkali ariſing from the animal mat- 
ter would only be mixed, not combined, with the Salt of the 
Amber; as the great quantity of the Oil, in which both 
theſe Salts are entangled, would hinder them from diſſolving 
each other, and forn:ing ſuch a Neutral Salt as would be pro- 
duced in other circumſtances. V : 

The acid or alkaline nature of the Salt of Amber was not 
the only point that remained to be diſcuſſed on this occaſion. 
Its acid quality being once clearly aſcertained, the nature of 
this Acid was next to be determined. Ibis is the object 
chiefly aimed at in Mr. Bourdelin's Memoirs, and his diſco- 
very thereof is unqueſtionably one of the fineſt, and at the 
ſame time one of the moſt difficult, that could de aitempted 
with regard to this Bitumen. | 

It appears plainly from ſeveral experiments, of which vt 
have given an account in the courſe of this work, that ths 
ſtrongeſt mineral Acids, by being combined with an ci 
matter, are ſo vaſtly altered, and fo ſtrangely diſguiied, that 
we not only are incapable of diſtinguiſhing what they 35 
but even can hardly avoid decompoling, and partly deſtroy? 
ing them, by thoſe very operations which ſeem the beſtadaft 
ed to ſeparate them from the Oil in which they are inviſcat: 
ed. Mr. Bourdelin had all theſe difficulties to ſurmount, 
and inceſſ:».tly met with new obſtacles in that troubleſome 
fatty matter, which, like an impenetrable veil, conce*" 


from his view the Acid whoſe nature be wanted to lee 
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But at laſt, by dint of manifold experiments, he happily 
ained his end. Two parts of pure Nitre, unadulterated 
wich the leaſt particle of Sea-ſalt, and one part of Amber, 
pulverized and mingled together, procured him, by deflagra- 


tion, a Salt partly neutral and partly alkaline ; which being 


at the bottom a reſidue of a mucilaginous, pappy, whitiſh 
| matter, amongſt which- he could diſtinguiſh cryitals, that 
were very tranſparent, regularly figured, of a cubical form, 
but rather oblong; ſo that they repreſented little oblong 
ſquares moſt exactly formed, and about half a line thick. 

As theſe cryſtals perfectly reſembled, in their figure, the 
Neutral Salt produced by a combination of the Acid of Sea- 
falt with the alkaline baſis of Nitre; this was a proof to Mr. 
Bourdelin that the Acid of Amber is of the ſame kind, or 
rather exactly the ſame, with that of Sea-ſalt. The Nitre 
being alkalizated by means of the phlogiſton of the Amber, 
the Acid of the Bitumen, finding this Alkali a proper baſis 
to fix in, unites with it, and by that means is enabled to re- 
{{ the action of the fire, ſo as not to be carried off by it. 

On the other hand, it is ſeparated from the fat matter by 
which it was maſked before; for by the help of this fat mat- 
ter the Nitre is alkalizated. 'The Acid, having by this means 
recovered all ity, properties, begins to diſcover them, as hath 
been ſaid, by the figure it conſtantly gives to the cryſtals of 
tie Neutral Salt which it helps to conſtitute. 
Moreover, this Neutral Salt hath all the efſential proper- 
ties of Sea-ſalt. It hath its taſte ; it decrepitates in the ſame 
manner on live coals; if Oil of Vitriol be poured on it, 
white yapours ariſe, which have the ſmell of Spirit of Salt, 
and are an actual Spirit of Salt. Laſtly, it makes a white 
precipitate of Mercury diſſolved in Spirit of Nitre, and a 
luna cornea of Silver diſſolved in the ſame Spirit; which laſt 


opinion, though we had no other. 


* x 


, 5 were to be wiſhed. that the experiments which Mr. Bour- 
Gin hath made on Amber were allo tried on other Bitumens. 


ther. the Marine or the Vitriolic Acid: for though they do 

* yield A Volatile Salt, as Amber doth, in diſtillation, yet 

4 Acids obtained from them are very ſtrong, and appear, 

Fake laid before, to have a mineral origin. Mr. Geoffroy 

3 lerved, that Amber, 

water, Parts with its Salt in the ſame manner as Benjamin 
| LR Ye n does; 


ar 


lixiviated, and ſet to evaporate ſpontaneouſly, there formed 
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provis would alone be ſufficient to eſtabliſh Mr. Bourdelin's 


here is reaſon to think they would be found to contain ei- 


being pulverized and infuſed in hot 
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does; which gives room to ſuſpect that Amber is to Bity 
mens what Benjamin is to Reſins. 1 


PROCESS IV. 
. The Analyſis of Bees-Wax, and ſuch Oily Compounds as art 
CCC 
; ELT the Wax you intend' to analyze, and mix with 


Vit as much fine ſand as will make it into ſtiff paſte 
Put this paſte in little bits into a retort,” and diſtil as uſual 
with a graduated fire, beginning with a very gentle heat 
An acid phlegm will come over, and be followed by a liquor 
which at firſt will look like an Oil, but will ſoon congeal in 
the receiver, and have the appearance of a butter or greaſe 
| | Continue the diſtillation, increaſing the fire by inſenſible de. 
7 | grees, til} nothing more will come off. Then ſeparate the 
| 5 butter from the acid phlegm in the receiver, mix it vith 
| freſh ſand, and diſtil it again juſt as you did the Wax beſore. 
Some acid phlegm will ſtill come off, and an Oil will aſcend, 
| which will not fix in the rgceiver, though it be {till thick 
=D 0 Continue the diſtillation, with a fire ſo governed that the 
1 drops may ſucceed each other at the diſtance of ſix or ſeven 
= ſeconds of time. Do not increaſe it, till you perceive the 
| | drops fall more ſlowly; and then inereaſe it no more than ij 
'F neceſſary to make the drops follow each other as above diteck 
1 ed. When the diſtillation is finiſhed, you will find in the 
l receiver the Oil come wholly over, and a little acid phlegn. 
Wo | Separate the Oil from this liquor; and, if you deſire to bat 
| it more fluid, re- diſtil it a third time in the ſame manner. 


OBSERVATIONS. 


Bees-Wax, like all other oily, matters in a concrete form 
is an Oil thickened by an Acid. Its decompoſition lurnilbes 
= us with a very convincing proof of this truth; which, Jon 
n | "ee, is confirmed more and more, by every new analyſis 1 
= make of ſuch ſubſtances. 5 


= Wax doth not part with all its Acid in the firſt an | 
= tion: and this is the reaſon, that it doth not then 2 25 4 
fluid Oil, but a butter, which hath only a degree of of be 

| proportioned to the quantity. of A cid ſeparated from it. | 
lame thing holds with regard to its butter; which loſing, 


. s 8 d 
A ſecond diſtillation, a great part of the remaining 4c, 
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Oil. Laftly, this Oil, from being thick, becomes yer 


which always become the more Amid the oftener they: are di- 


ſilled or rectiſied. | 
What is here fad PLA Wax i is applicable to Refins 


alſo; which it further reſembles in its conliſtence, and its i 5 


fung to diſſolve in water: yet it differs from them effentia 


to treat of it in particular- The Properties. in which it dif. 
ſers from Reſins" e o Sg 1 
Firſt, It hath no aromatic bent, nor aetid taſte, as Reſins; > 
ſave. gi 
Secondly,” It dot not Field: a thin limpid \ on, in the I 
diſtillation, as they do, | 6k 
Thirdly, Its Oil, o r its battef, doth not 2 ſenſibty 
thicker with age. Mr. Boerkanve kept ſome butter of Bees 
War for twenty years, in a veſſel that was not ſtopt, but on-. 
V covered with a bit of paper; yet it did not grow hard.” 
An Eſſential Oil, though kept much (cloſer ſhut up, would | 
in much leſs time have acquired the conſiſtence of a Balſam 3 3. 
and a Balſam, in that time, would have become a Rehn. 
Fourthly, Bees-Wax is not fotuble in Spirit of Wine; 
Whereas it is the very nature of Reſins to d diſſolve in that 
wenſtruum. e 
Fiſtbly, Ibate obſerved twat Spirit of Wine acts 8 
y on the butter of Bees. War; Aiffetves that butter when di- 
lled to an Oil; unites more readily with that Oil When 
redtified by a third diſtillation ; and diſſolves it ſtill the more 
readily the oftener it is diftilled. Reſins, on the contrary) 
pre more ſoluble in Spirit of Wine than the thin Oils drawn 
rom them; and thoſe Oils acquire the property of reſiſting 
khat menſtruum, more and' more obſtinately's de. _oftener ey 
ire rectifie Des 


e differences we e zunge Sein it be proper to 
0 
Nather to be conſidered as an oily compound of a ſingular 


it leaſt in ſome other divifion. . 
lf ve take the moſt curſory view of the properties of TY 
ential Oils, and compare. them with thoſe of Fat Oils, we 


wwperties of Effen tial Oils and thoſe of Reſins, as well as 


ith the apparent. ante Is between the properties of Fa 
Vils how. tt ole ol Bees: W os og 
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[which canſed'1 its confi ſterice, is by that nia turned. 5 2 . 
by a third diſtillation, and ſo follows the general rule e ie, 


ly in ſeveral reſpecta; and for this reaſon we thought proper | 


und Bees-Wax with Reſins, or whether it ought not 


ſpecies, which deſerves to be ranked in a different claſs, or | 


annot avoid being ſtruck with a refemblance between the A” 


x: from alt which we may con- 


6 Y Or * r : 
0 * *S > MC 7 2 * — Nato” Fe. we nm * A 9 p "I" 0 l 
23-83. I% Ce ON * 7; SIRE Ts ASA 2 5 RIFF, >» x 3 e 
# 1 q 7 > 8 3 n * 1 * T4 * RA, \ "E 8 1 9 2 * * : 
"Th Oey W EF Ns "FF 48; ad HH; = rd IL OE eo GEE Lo 
4 A 28 2 . PALS * I Re 1 7 — OY wo \ 99 jo . F 
. 5 e . . to | 


* * N * & 
= 1 -@ 


* he IL 2 
3 1 
222 A Een 


— —— — 


2 0 — [A w 
pm ——— 9K 22 EEC 


1 44 % N 15 I , * * 2 9 Nn A 
* ? . 8 N . 7 N av: - RAS em I, 
A FI - 1 . "FA; © 8 FOR n * Tear | Pt os © I. +: K 
N f wy } * a We . 
[ | 5 1 , * 
4 * 


474 ELEMENTS oy Tarr. ect. 1, 


clude with good reaſon, in my opinion, that the Oil of Bees. 
Wax is not of the ſame nature with that of Reſins. The 
Oil of Reſins hath all the properties of an Effential Oil, and 
is juſtly allowed to be an Eſſential Oil rendered thick and 
ponderous by an Acid. The Oil of Bees-Wax, on the con. 
rrary, hath all the properties of Fat Oils; and there is great 
room to think, that this ſubſtance is really no other than 2 
Fat Oil hardened by an Acid. or STO 985 
Bees-Wax is not the only oily compound that appears to 
have a Fat Oil for its baſis. Certain ſhrubs in America 
yield, by decoction, a ſubſtance that hath all the proper. 
ties of Bees-Wax, differing therefrom only in its colour, 
which is green. The Butter of Cacao is alſo a ſubſtance a- 
nalogous to Bees-Wax, and would be really Wax, if it were 
but as hard; for it contains the ſame principles, but in dil. 
ferent proportions : in fhort, it is to Bees- Wax what Balſams 
are to Relins. PH. e 


8 
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PROCESS v. 


The Saccharine Juices of Plants analyzed: inflanced in | 
= Honey. | 0 

UT into a ſtone cucurbit the Honey you intend to diſtil; 
P {et it in a moderate ſand-heat, and evaporate the great- 
eſt part of its humidity, till you perceive the phlegm begin 
to be acid. Then take out the matter remaining in the cu- 
curbit, put it into a retort, leaving a full third thereof empty, 
and diſtil in a reverberatory with degrees of fire. An acid, 
amber · coloured liquor will come over. As the operation 
advance, this liquor will continually become deeper colour. 
ed and more acid, and at the ſame time a little black Oil 
will aſcend. When the diſtillation is over, you will find in 
the retort a pretty large charred maſs, which being burnt in 
the open air, and lixiviated, affords a Fixed Alkali. 


OC BSERVATION'S. 


| Ip we conſider nothing but the nature of the principles 
obtained from Honey, we may be induced to think that this 
ſubſtance is of the ſame kind with Reſins; for we get from 
each a Phlegm, an Acid, an Oil, and a Coal. Yet there 1s 
à very great difference between theſe two ſorts of compounds 
Oily matters of the reſinous kind*are very inſlammable, 1 


ne 


no means ſoluble in water: Honey, on the contrary, is 
not inflammable in its natural ſtate; will not flame till it be 
half conſumed, or turned almoſt to a coal, by the fire; and 
mixes readily and perfeckly with water. Now whence can 
this difference ariſe? Since it is not owing to the nature of 
the principles that conſtitute theſe mixts, it muſt neceſſarily 
be attributed ro the proportions in which thoſe principles are 
united. And indeed if we attend to the quantities obtained 
from each by analyzing them ſeverally, we ſhall find that, in 
this reſpect, there is a very great difference between them. 


Juble in water, yield in diſtillation a little phlegm, a quan- 
tity of Oil vaſtly exceeding that of their Acid, and a very 
ſmall matter of coal, which, when burnt, ſcarce leaves any 
token of a Fixed Alkali. Honey, on the contrary, and all 


great deal of phlegm, a quantity of Acid much ſuperior to 


which, when burnt in the open air and lixiviated, a very per- 
ceptible Alkali may be obtained. 355 as 
If the quantity of the principles procured by theſe two a- 


thence the cauſes of the different properties obſerved in the 
mixts that afforded them. In the large quantity of Oil, of 
which reſinous ſubſtances conſiſt almoſt entirely, we ſee the 
cauſe of their being ſo inflammable, and ſo indifloluble in 


but little coal, and very little Fixed Alkali; becauſe their 


perceptible portion thereof fixed in the coal. Now we know 
that this Acid is an eſſential requiſite to the formation of an 
Alkali. Honey, on the contrary, and the analogous mixts, 
are ſo unapt to take fire, and mix fo readily with water, only 
becauſe there is very little Oil in their compoſition, in com- 
pariſonvof the Acid, which is their predominant principle. 
For the ſame reaſon they leave, when decompoled,. a greater 


may alſo contain a little more earth. The cauſe of this 
greater quantity of Fixed Alkali will be found in what we 
delivered aboye concerning the combination and production 
of that Salt. . 51.05 nes 
Sugar, Manna, and the Saccharine juices. of fruits and 
plants, are of the ſame nature as Honey, yield the ſame 
principles, and in the ſame proportions, All theſe ſubſtan- 
302 ces 


Chap. 8. PRACTICE or CHYMISTRY. 43 


Oily compounds of the nature of Reſins, which are not ſo- | 


other Juices of the ſame nature, give out, when analyzed, a 


that of their Oil, and a confiderable maſs of coal; from 


nalyſes be compared together, it will be eaſy to deduce from 
water. When ſuch bodies are decompoſed, there remains 


Oil carries off with it almoſt all their Acid, leaving a ſcarce 


quantity of coal, which alſo yields much more Fixed Alkali 
than we find in the coals of Reſins. Perhaps theſe mixts 
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ces muſt be conſidered as native Soaps; becauſe they conſiſt 
of an Oil rendered miſcible with water, by means of a ſaline 
ſubſtance. They differ from the common artificial Soaps in 
ſeveral reſpects; but chiefly in this, that their ſaline part is 
an Acid, whereas that of common Soap is an Alkali. The 
natural Soaps are not for that reaſon the leſs perfect: on the 
contrary, they diſſolve in water without deſtroying its tranſ. 
parency, and without giving it a milky colour: which proves 
that Acids are not leſs proper than Alkalis, or rather that 
they are more proper additaments, for bringing Oils into 2 
ſaponaceous ſtate. V 
But it muſt be owned, that we are not yet able to imitate 
by art the Acid Spaps which are prepared and fo perfect iy 
combined by nature, and that the deterſive quality of theſe 
is not near ſo ſtrong as that of the Soaps which have an Al. 
kali for their ſaline principles. | | 
Though Honey, and the other vegetable ſubſtances analo- 


* % 


gous to it, contain much Acid, yet they have no taſte of 
ſourneſs, nor any of the other properties of Acids; but, on 
the contrary, their taſte is ſoft and ſaccharine: the cauſe of 
this js, that their Acid is intimately. mixed and perfectly 
combined with their Oil, which entirely ſheathes and blunts 
It, | 5 | 
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PROCESS. VI. 


Gummy Subſtances analyzed: inflanced in Gum Arabic, 


K 


AIS TIL Gum Arabic in a retort with degrees of fire, 

A limpid, ſcentleſs, and taſteleſs phlegm will firſt 

come over; and then a ruſſet · coloured acid liquor, a little 

Volatile Alkali, and an Oil, which will firſt be thin and af- 

terwards come thick. In the retort will be left a good deal 

of a charred ſubſtance, which being burnt and lixiviated will 
give a Fixed Alkali. | | 


0 S RYAT IO NS. 


Guus have at firſt ſight ſome reſemblance of Reſins; 
which hath occaſioned many reſinous matters to be czlied 
Gums, though very improperly : for thcy are two diſtinct 
ſorts of ſubſtances, of natures abſolutely different from cach 
other. It hath been ſhewn, that Reſins have an aromaie 
odour ; that they are indifloluble in water, and * - 

; | ; i : 6 pirit 


{ 
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Spirit of Wine; that they are only an Effential Oil grown 
thick. Gums, on the contrary, have no odour, are-ſoluble 
in water, indiſſoluble in Spirit of Wine, and, by being a- 
nalyzed as in the proceſs, are converted almoſt wholly into 

z phlegm and an Acid. The ſmall portion of Oil contain- 

ed in them is ſo thoroughly united with their Acid, that it 

diſſolves perfectly in water, and the ſolution is clear and 

limpid. In this refpet Gums. reſemble Honey, and the o- 

ther vegetable Juices analogous to it. They are all fluid ori- 

ginally ; that is, when they begin to ooze out of their trees. - 
At that time they perfectly reſemble mucilages, or rather 

they are actual mucilages, which grow thick and hard in time 

by the evaporation of a great part of their moiſture : juſt as 

Reſins are true Oils, which, loſing their moſt fluid parts by 
evaporation, at laſt become ſolid. Infuſions or flight decoc- 

tions of mucilaginous plants, when evaporated to dryneſs, 

become actual Gums, = 1 6 

Some trees abound both in Oil and in mucilage: theſe two © 
ſubſtances often mix and flow from the tree blended together. 

Thus they both grow dry and hard together in one maſs, 

which of courſe is at the ſame time both gummy and reſin- 

ous: and accordingly ſuch mixts are named Gum-refins. 

But it muſt be obſerved, that theſe reſinous and gummy 

parts ſuffer no alteration by being thus mixed; but each pre- 

ſerves its properties, as if it were alone. The reaſon is, that 

they are not truly united together: Gums being indiſſoluble 

by Oils or by Reſins, the parts of each are only entangled a- 

mong thoſe of the other, by means of their viſcoſity. Hence, 

if the Gum- reſin be put into water, the water will diſſolve 

only the gummy part, without touching the reſinous. On 

the contrary, if the ſame Gum-reſin be put into Spirit of 
Wine, this menſtruum will diffolve the Reſin, and leave the 

Gum. We ſhall treat more particularly of this diſſolution 
under the head of Spirit of Wine, - 

If a Gum-reſin, inſtead of being only infuſed in water, 
be triturated with water, it will be thereby wholly diffuſed 
through it: but the reſinous part, which is only divided by 
the triture, and not diſſolved in the water, gives the liquor a 
milky colour, like that of an emulſion. It is indeed an ac- 
wal emulſion; that which is made with kernels being, like 
this, no other than a divided oil, diſperſed in ſmall particles 
! triture, and ſuſpended in the water by means of a muci- 
bre. } 
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Of the ProDucT of OPIRITUOUS FERMENTATION. 


N 
* 8 


9 * 


= [| PROCESS k 


To make Wine of Vegetable Subſtances that are. ſuſceptible of 
| Spirituous Fermentation. | * 


E a liquor ſuſceptible of, and prepared for, the Spiri- 


g tuous Fermentation be put into a caſk. Set this caſk 


in a temperately warm cellar, and cover the bung-hole with 
2 bit of linen cloth only. In more or leſs time, according 


to the nature of the liquor to be fermented, and to the de- 
gree of heat in the air, the liquor will begin to ſwell, and 


be rarefied. There will ariſe an inteſtine motion, attended 


with a ſmall hiſſing and efferveſcence, throwing up bubbles 
to the ſurface, and diſcharging vapours : while the grols, 


_ viſcous, and thick parts, being driven up by the fermenting 


motion, and rendered lighter by little bubbles of air adhering 
to them, will riſe to the top, and there form a kind of ſoit, 


ſpongy cruſt, which will cover the liquor all over. The fer- 


menting motion ſtill continuing, this cruſt will, from time 
to time, be lifted up and cracked by vapours making their 


_ eſcape through it; but thoſe ſiſſures will preſently cloſe again, 


1; the fermentation gradually going off, and at laſt entire- 


ly ceaſing, the ctuſt will fall in pieces to the bottom of the 


liquor, which will inſenſibly grow clear, Then ſtop the caſk 


cloſe with its bung, and ſet it in a cboler place. 
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+ MATTERS that are ſuſceptible of the Spirituous Fermen- 


they 


& i * 
5 « 9 25 | wh 6 3 
4 


Chap/1. PRACTICE o CHYMISTRY. 479 


they require to be. If we except the juices that flow natu- 


rally from certain trees, but oftener from inciſions made on 
purpoſe in them, all other ſubſtances require ſome previous 


— 


preparnie „ to Ons e ve 

Boerhaave, who hath handled this ſubject excellently well 
in his Chymiſtry, divides the ſubſtances that are fit for Spi- 
rituous Fermentation into five claſſes. In the firſt he places 
all the mealy ſeeds, the legumens, and the kernels of almoſt 


all fruits. The ſecond claſs includes the juices of all fruits 
that do not tend to putrefaction. In the third claſs ſtand the 


juices of all the parts of plants which tend rather to acidity 
than to putrefaction; and conſequently thoſe which yield 
much Volatile Alkali are to be excluded. The fourth'claſs 
comprehends the Juices or ſaps that ſpontaneouſly diſtil from 
ſeveral trees and plants, or flow from them when wounded. 


He forms his fifth and laſt claſs of the ſaponaceous, ſaccha- 


rine, and concrete or thick juices of vegetables. Reſinous 
or purely gummy matters are excluded, as not being fer- 


mie oo ET ST THe 
| Theſe five claſſes may be reduced to two; one compre- 


bending all the Juices, and another all the Mealy parts, of 


vegetables that. are ſuſceptible of fermentation. The juices 
want nothing to fit them for fermentation, but to be expreſſ- 
ed out of the ſubſtances containing them, and to be diluted 
with a ſufficient quantity of water. If they be very thick, 
the beſt way is to add ſo much water as ſhall render the mix- 
ed liquor juſt capable of bearing a new-laid egg. With re» 


ſpect to farinaceous ſubſtances, as they are almoſt all either 


oily or mucilaginous, they require a little more manage: 
ment. The method of brewing malt: liquors will furniſh us 
with examples of ſuch management. It is thus deſcribed by 


In warm weather the grain is put into large vats, and a 
conſiderable quantity of rain- water, or very clean river - wa 
ter, is poured thereon, in which it lies till it be well ſoaked 
and ſwelled. This firſt operation is called the Stecping. 

When the grain is by this means grown very plump, it is 
taken out of the ſteep, and laid on great heaps in an open 
place, yet not too much expoſed to the wind. In a very lit- 


and ſhoot out little: buds of leaves and roots. The art of 
managing this operation properly conſiſts in ſeizing the exact 


point of time when the germination ſhould be ſtopt : on this 


n 2 great meaſure depends the ſucceſs of the buſineſs. For, 
if the grain'be left too long in this hot bed, it may begin to 
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conſume moſt of the mealy ſubſtance, which, in this caſe, is 
the only ſubject of fermentation ; and, if the germination 
be checked too ſoon, the advantage expected from it will be 
loſt; that is, the mucid matters will not be ſufficiently atte. 
Wii , TT / 

As ſoon therefore as the germination is obſerved to haye 
attained its proper ſtage, it muſt be ſtopt with all poſlible ex- 


0 place expoſed to the north wind, where it is fpread on 2 
| | boarded floor and dried ; by which means it is hindered from 
ſprouting any more. It is next made to run flowly down 
A through a long tunnel made very hot, which at once dries it 
thoroughly to the very heart, and in ſome meaſure ſcorches 
it, 3 very lightly. Grain thus prepared is called 

Malt. N „ HY 


the grain, the farinaceous ſubſtance is confiderably attenuat- 
ed, and its natural viſcoſity deſtroyed, which would other- 
wiſe hinder the meal, when boiled in water, from mixing 
with it and diſſolving in it, as it muſt.in ſome meaſure do to 
form a liquor fit for Spirituous Fermentation. 
EE 1: Mr. Boerhaave takes notice, that if grain, which hath not 
been thus prepared, be chewed in the mouth, its meal makes 
a paſte that is not eaſily attenuated, or entirely diſſolved, by 
the ſpittle; whereas the meal of the ſame grain, after malt- 
ing, mixes immediately and perfectly with the ſpittle: it 
hath moreover a ſweet agreeable taſte, which common grain 
hath not. e e, of e 
The grain being thus malted, is ground: then hot water 
is poured thereon, in which it is left to infuſe for three or 
four hours. In that time the water takes up all the attenu- 
ated flour of the Malt; whereas it would not diſſolve the fa- 
rina of grain that had not undergone the above deſcribed 
preparations. The Wort is then drawn off the grains, and 
boiled to a proper degree of inſpiſſation; the decoction is 


ed as the proceſs directs. | 
As Malt-liquor is apt to grow ſour, and will not keep ſo 


decoction, to make it keep the longer, and hinder it from 
turning four ſo ſoon as it otherwiſe would. For this purpoſe 
ſuch plants are choſen as have an agreeable bitter taſte; and 
the preference is generally given to Hops. wk 
Beſides theſe preparations, relating chiefly to Malt-1:quors 


there 
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rot, or elſe the leaves and roots, by growing too much, may 


pedition. For this purpoſe the grain is carried into an open 


By this germination, exſiccation, and flight torrefaction of 


ſuffered to cool, and afterwards put into caſks to be ferment- 


long as Wine, ſome bitter plants are uſyally boiled in tbe | 


* 
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ters are many otber things ta be obletved relating ro Spiri 

tuous Fermentation in general, and to all matters ſuſceptible 

of that ſermentatioh. For example; all grains and fruits de- 

ſgned for that fermentation muſt be perfectly ripe; for other- 5 

ways they will not ferment, without difficulty, and will pro- 

duce little or no inflammable Spirit. Such matters as are 

too auſtere, too acrid, or aſtringent, are for the ſame reaſon 

unfit for Spirituous Fermentation; as well as thoſe which 

on , , ts 4 

In order to make the fermentation ſucceed perfectly, fo as 

to produce * Wine that the fermented liquor is capa- 

ble of affording, it 1s -neceffary to let it ſtand quiet without 

ſtirring it, Jeſt the cruſt that forms on its ſurface ſhould be 

broken to little fragments, and mix with the liquor. This 

cruſt is a kind of cover, which hinders the ſpirituous parts 

from exhaling as faft as they are formed. The free acceſs of 

the air is another condition neceflary to fermentation : and 

for this reaſon the veſſel that contains the fetmenting liquot 

muſt not be cloſe ſtopped; the bung-hole is only to be cover- 

ed with a linen cloth, to hinder dirt and inſects from falling 

into it. Nor muſt the bung- hole be too large, left too nk | 

of the ſpirituous parts ſhould eſcape and be loſt. 

Laſtly, a juſt degree of warmth is one of the conditions 

moſt neceſſary for fermentation : for in very cold weather : 

there is no fermentation at all; and too much heat precipi- 

tates it in fuch a mghner, that the whole liquor becomes 

turbid, and many fermenting and fermented particles are 

diſnpateeu. d nn 

If, notwithſtanding the exacteſt obſervance of every parti- 

cular requiſite to excite-a fucceſsful fermentation, the liquor 

cannot, without difficulty, be brought to efferveſce, which 

ſcarce ever happens but to Malt-liquor, it may be accelerated 

by mixing therewith ſome matter that is very ſuſceptible of 

fermentation, or actually fermenting. Such matters are cal- 

led Ferments. The cruſt, or Te, that forms on the ſurface - 

of termenting liquors is a moſt efficacious: ferment, and o 

that account very much ufed. oo I od 4 

It ſometimes happens, that there is occaſion to check 

the fermentation excited in the liquor, before it ceaſes of it - 

ek. Jo effect this, ſuch means muſt be uſed as are diteci- 

oppoſite to thoſe mentioned above for promoting fermen- 

ation. The end is obtained by mixing with the liquor a 

Juantity of Alkali, ſufficient, to abſorb the Acid contained 

geen : but this method is ſeldom made uſe of, becauſe it 

Polls the liquor: which, after being thus treated, is incapa- 
e SEE” ble 
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ble of any ſpirituous fermentation, but on the contrary will 
J tt ug i ok ho tt as 2. 
Spirituous fermentation may alſo be ſtopped by mixing 
with the liquor a great quantity of ſome mineral Acid. But 
this likewiſe alters its nature; E theſe Acids, being fix- 
ed, always remain confounded therewith, and never. ſeparate 
from it. | | VV 
The beſt method yet found out for checking this fermen- 
tation, without injury to the fermenting liquor, is to impreg- 
nate it with the fumes of burning 455 Theſe fumes are 
known to be acid, and it is that quality in them which ſuſ- 
pends the fermentation. But, at the ſame time; this Acid is 
extremely volatile : ſo that it ſeparates ſpontaneouſly from the 
liquor, after ſome time, and leaves it in a condition to con- 
tinue its fermentation. . „ 1 
For this reaſon, when a Wine is deſired that ſhall be but 
half fermented, and ſhall partly retain the ſweet taſte it had 
in the ſtate of Muff, (the proper name for the unfermented 
juice of the grape), it is put into caſks in which Sulphur 
hath been previouſly burnt, and the vapours thereof confined 
by ſtopping the bung-hole. Theſe are called Matched Wines, 
If the ſame operation be performed on Muſt, its fermenta- 
tion will be abſolutely prevented: it will retain all its ſac- 
charine taſte, and is then called Stum. As the ſulphureous 
Acid evaporates ſpontaneouſly, in no long ſpace, it is neceſ- 
ſary to fumigate matched wines, or ſtums, from time to time, 
when they are intended to be kept long without fermenting. 


* 
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F RO CMAS N. 
To draw an Ardent Spirit From Subſtances that have under- 
gone the Spirituous Fermentation. The Analyſts of Wine. 


FILL a large copper cucurbit half full of Wine. Fit on 

its head and refrigeratory. Lute on a receiver with wet 
bladder, and diſtil with a gentle fire; yet ſo that the drops 
which fall from the noſe of the alembic may ſucceed one an 
other pretty quick, and form a fort of ſmall continued ſtreaw- 
Go on thus till you perceive that the liquor which comes 0 
ver ceaſes to be inflammable; and then deſiſt. You will 
find in the receiver a clear liquor, ſomewhat inclining to an 
amber · colour, of a pleaſant quick ſmell, and which being 
thrown into. the fire inſtantly flames. The quantity thereot 
will be nearly a fourth part of the Wine you -put 20 60 
ens | . abel 
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lembic ; and this is what is called Brandy; that is, the Ar- 
dent Spirit of Wine loaded with much phlegm. £ 


x 


In order to rectify it, and reduce it to Spirit of Wine, 
put it into a long-necked matraſs, capable of holding double 
the quantity. Fit a head to the matraſs, and lute on a re- 
ceiver: place your matraſs over a pot half full of water; ſet 
this pot over a moderate fire; and with this vapour - bath di- 
ſtil your Spirit, which will riſe pure. Continue this degree 
of heat till nothing more will come over. You will find in 
the receiver a very clear colourleſs Spirit of Wine, of a quick 
but agreeable ſmell, which will catch fire at once by the bare 
contact of any flaming ſubſtance. _ | . 


OBSERVATIONS. 


Ir hath been ſhewn, that Honey, and the vegetable juices 

analogous to it, ſuch as Muſt, and the juices of all ſaccha- 

tine fruits and plants, yield by diſtillation no other principles 

than Phlegm, an Acid, and a ſmall quantity of Oil. The 

analyſis of Wine, and of all ſubſtances that have undergone 

the ſpirituous fermentation, ſhews us that this fermentation 

produces, and in fome ſenſe creates, in thoſe mixts, a prin- 

ciple that did not exiſt in them before; I mean the Ardent 

Spirit, which is an inflammable liquor that is miſcible with 

water. This liquor reſults from a cloſer combination of the 

Acid and the Oil, which are attenuated and united together 

by fermentation. To this Oil, which is one of its conſtitu- 

ent parts, its inflammability is owing; and the Acid imparts 

to this Oil the property of mixing with water, more perfect- 

ly and more intimately than when it makes a part of any o- 

ther compound. Nay, there is, in the very compoſition of 

an Ardent Spirit, a certain quantity of water which is ne- 

celſary to it, which is one of its eſſential parts, and without 

wich it would not have the properties that characteriſe it. 

We ſhall preſently have occaſion to ſee, that, when Spirit of 

Wine is dephlegmated to a certain piteh, we cannot deprive 

it of any more of its aqueous parts, without decompoling a 

quantity of the Spirit, proportioned to the quantity of water 

dtawn from it. = 1 ne 
Ardent Spirits are more volatile than any of the principles 

af the mixt from which they are produced, and conſequent- 

more volatile than the phlegm, the Acid, or the Oil there- 
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4 ab, though they wholly conſiſt of theſe. This cannot be at- 
) the Fouted to any thing but a peculiar diſpoſition of theſe prin- 


Uples, which are attenuated in a ſingular manner by the fer- 
: 2 menting 


- 
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menting motion, and thereby rendered more fuſceptible of 
Expanſion and rarefaftion. f 10 Fr, 
The great volatility of the Ardent Spirit procures us an 
eaſy method: of ſeparating it from the other principles of 
Wine, and of dephlegmating it. For this purpoſe it need 
- only be diſtilled with ſuch a gentle heat as is juſt capable of 
railing the Spirit, but too weak to produce the ſame effect 
on the other matters from which you deſire to free it. For 
this reafon the more ſlowly, and with the leſs heat, you diſtil 
your Wine, the ſtronger and more ſpirituous will your Bran- 
dy be. The ſame is to be ſaid of the ſecond diſtillation, by 
which Brandy is changed into Spirit of Wine, or, in other 
words, dephlegmated. The Spirit of Wine thus drawn 
from it will be fo much the better, the more exactly you ob- 
ſerve the conditions here propoſed. 1 | 
If Spirit of Wine be treated in the fame manner as Bran- 
dy, that is, if it be rectified by diſtillation with the fame 
precautions, it will be thereby dephlegmated as much as poſ- 
fible; and then it is called {/k3hol. By this reQification it 
is not only freed from its redundant phlegm, but alſo from 
ſome particles of Acid and of Oil, which, though much leſs 
volatile than itſelf, yet aſcend with it in the frit diſtillation: 
nor is it poſhble wholly to avoid this inconvenience. 

Mr. Boerhaave propoſes to dephlegmate Spirit of Wine 
more eaſily, and more accurately, by diſtilling it from decre- 
pitated Sea - ſalt mixed, while very hot, with the Spirit. This 
mult certainly be a very good method; becaufe decrepitated 

Sea-ſalt powerfully attracts moiſture, and conſequently is 
very apt to imbibe and retain that which is in the Ardent 
Spirit: and Spirit of Wine doth not diſſolve Sea-falt ; ſo that 
there is no reaſon to fear its being in the leaſt contaminated 
therewith. _ , Tn. 

All fermented liquors do not yield near an equal quantity 
of Ardent Spirit; becauſe they do not all, before fermenta- 
tion, equally contain the principles neceſſary to produc? an 
> 16-08 Spirit, in the moſt advantageous proportion or d1ip0- 

ITI1ON, | | 

There are ſeveral ways of proving whether or no Spirit of 
Wine be as highly rectified as it poſſibly can be, that 18; 
whether or no it contain any more phlegm than 18 precitely 
neceſſary to conſtitute it Spirit of Wine; and many Chymilis 
have judged that worthy of the title which burns away © 
tirely, without leaving. behind it the leaſt token of hum 
dity; or that which, being burnt on- gun-powder, fires it 80 
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But Mr. Boerhaave juſtly obſerves, that neither of theſe is 

a ſufficient proof; becauſe, though there ſhould be a ſmall 
quantity of unneceſſary, phlegm in Spirit of Wine, yet it 
may very well be evaporated and diſſipated by the deflagra- 
which is much more to be depended on; that is, by mixing 
and ſhaking with the Spirit of Wine a ſmall quantity of 2 
very dry pulverized Alkali. If this Salt, when thus agitat+ 
ed, and even warmed, with Spirit of Wine, continue as d 


phlegmated. 
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that had fired gun- powder, and found it to contain fo much 
phlegm that it moiſtened his Salt very perceptibly : nay, one 
fingle drop of water, being mixed with a confiderabte quan- 
tity of Spirit of Wine, which before left the Alkali perfect- 
ly dry, diſcovered. itſelf in this way by the moiſture it com- 
municated to the very fame Salt. | | 
_ Spirit of Wine may alſo be contaminated with ſome hete- 
rogeneous ſubſtances ; ſuch as acid, alkaline, or oily matters. 
Theſe are to be diſeovered by very eaty experiments proper to 


with ſyrop of violets will give it a red or a green colour, ac- 
cording to the nature of the ſaline matter contained in itz 
and, if it be combined with an Oil, that will ſhew itfelf by 
the white milky colour which a drop of it will give to water. 
Beſides the Ardent Spirit, Wine contains an Acid united 
wich a portion of earth and of Oil, which give the Acid a 
concrete form. This ſubſtance generally ſeparates ſpontane- 
oully from the Wine, and adheres, in the form of a ſtrong 
cruſt, to the ſides of the caſk. It is called Tartar, and is, 
properly ſpeaking, the Effential Salt of Wine. We ſhall 
exhibit the analyſis of Tartar, and treat of it more at length, 
in a chapter apart. 85 eee 
Wine: lees conſiſt of the groſſeſt parts of the fermented li- 
quor; which being uncapable of remaining diſſolved, fink to 
the bottom, and form a fediment, which contains alſo fome 
Tartar and a little Ardent Spirit. Wh it 
The reſidue left in the cucurbit, after the Spirit is drawn 
olf, is a ſort of Extract of Wine. This liquor bath an ex- 
ceeding rough, or rather acid taſte. When diſtilled it yields 
an acid phlegm, which comes more and more acid as the 
diſtillation advances, and a fetid empyreumatic Oil. From 
the capur mortuum, when burnt, a conliderable quantity of a 
Fixed Alkali may be extracted, | | 
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as it was at firſt, it is a gn that the Spirit is perſoctiy de- 


Mr. Boerhaave tried in this manner ſome Spirit of Wine 


each: for an acid or alkalious Spirit of Wine being mixed 


From 


| 
| 
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From all this it follows, that Wine conſiſts of an Argent 
Spirit, and a Tartarous Acid, diffuſed through a great quan. 
tity of water, together with ſome oily and earthy parts. 

Malt - liquor contains much leſs Tartar than Wine; but, 


Inſtead thereof, it is impregnated with a mucilaginous mat- 


ter, which becomes very perceptible when any body is ſmear- 
ed with it and dried; for then it makes a kind of Varniſh, 
This mucilaginous matter, which is not ſufficiently attenu- 
ated, eſpecially when the Malt: liquor is new, makes it very 
apt to ſwell up and riſe over the helm with rapidity, in the 
diſtillation of an Ardent Spirit from it: for which reaſon it 


s neceſſary to proceed more cautiouſly, and more ſlowly, in 
diſtilling a Spirit from this liquor than from Wine. 


— { 
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PROCESS II. 


7 dephlegmate Spirit of Wine by the means of Fixed Aliali. 


Spirit of Wine analyzed. 


NTO a glaſs cu-urbit pour the Spirit of Wine you intend 
to dephlegmate, and add to it about a third part of its 


weight of Fixed Alkali, newly calcined, perfectly dry, heat- 


ed, and pulverized. Shake the veſſel, that the two matters 
may be mixed and blended together. The Salt will gradu- 


ally grow moiſt, and, if the Spirit of Wine be very aqueous, 


melt into a liquor, that will always lie at the bottom of the 
veſſel, without uniting with the Spirit of Wine which will 
ſwim at top. | | OF Ds 
When you perceive that the Alkali attracts no new moiſ- 
ture, and that no more of it melts, decant your Spirit of 


Wine from the liquor beneath it, and add to your Spirit 
| freſh Salt thoroughly dried as before. This Salt will allo 


imbibe a little moiſture ; but it will not grow liquid, becauſe 
the Alkali, with which it was mixed before, hath left too lit- 
tle phlegm to melt this. Decant it from this Salt as at firit, 
and continue to mix and ſhake it in the ſame manner with 
freſh Salt, till you obſerve that the Salt remains as dry after 


as it was before mixing it with the Spirit of Wine. Then, 


diſtil your Spirit in a ſmall alembic with a gentle heat, and 
you will have it as much dephlegmated as it can be. 

| OBSERVATIONS... 

Nx xx to the Mineral Acids, Fixed Alkalis perfectly cal- 


eined are the ſubſtances which have the greateſt affinity with 


water, 
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water, and therefore it is no o onder they are ſo very fit 
to dephlegmate Spirit of Wine, and to free it from all its 


redundant humidity. Indeed Spirit of Wine cannot be per- 
fectly dephlegmated without their aſſiſtance: for when diſtil- 


lation alone is made uſe of for that purpoſe, it is impoſſible 
to prevent ſome phlegm from riſing with the Spirit of Wine, 
whatever precautions we take to avoid it. Hence it comes 
to paſs, that Spirit of Wine, though ever ſo highly reCtified 
by diſtillation, always imparts a little moiſture to an Alkali, 
when mixed with it in order to prove its goodneſs. 4 12 

But, while the Alkali attracts the ſuper-abundant phlegm 
of the Spirit of Wine, it produces in that tiquors and under- 
goes itſelf, remarkable changes. 

Spirit of wine, when ſo highly dephlegmated by. an Al- 
kali that, being kept in digeſtion therewith, it leaves the 
Salt perfectly dry, hath a red colour, an odour ſomewhat 
different from that which is peculiar to it when perfectly 
pure, a taſte in which that of the Fixed Alkali may be di- 
ſinguiſhedz and it makes a light efferveſcence with Acids: 
which manifeſtly proves, that it is united with a portion of 
the Alkali employed to rectify it. 

Mr. Boerhaave thinks, with great probability, that this 
portion of the Alkali unites with the Spirit of Wine, much 
in the ſame manner as with Oils, viz. oy it forms with the 
Spirit a kind of liquid Soap. He obſerves, that this al- 
kalizated Spirit cleans the fingers; and that things wetted 


vith it do not dry ſo ſpeedily as thoſe wetted with · pure Spirit 
of Wine. This alkalizated Spirit is alſo. called 7: — 6d 


Sait of Tartar. 

in making this Alkaline TinQure, great: care is to be ta- 
ken that the Spirit of Wine you uſe be as highly rectified as 
poſſible : for, as long as it communicates any phlegm to the 
Alkali, it doth not acquire from the Salt mixed with it either 
the red colour, or the other properties which ſhew it to have 
diſſolved part thereof. It is alſo a rule, to throw the Alkali 
exceeding hot into the Spirit of Wine, which being heated 


beforehand boils on the g's irc of the hot Salt. In order 


to render the Tincture ſtill ſtronger, they are left to digeſt 
together for ſome time; after which, if part of the Spirit of 

ine be drawn off by diſtillation, the remainder will have 
a redder colour and a more acrid taſte. 


The Spirit drawn off by diſtillation is clear, colowlefs, | 


and doth not give the ſame tokens of an alkaline quality as 
the Tincture; and for that reaſon, as the deſign of the pre- 


dent "Dew | is only to dephlegmate and rectify i of Wine 


by 
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by means of à Fixed Alkali, we have directed it to be diſtil. 
led as ſoon as all its phlegm is abſorbed by the Salt. 
However, Spirit of Wine rectified in this manner muſt 
not be conſidered as abſolutely pure; for a ſmall degree of 
an alkaline quality is ſtill perceptible in it: but that doth not 
hinder its being employed with ſucceſs in ſeveral chymical 
operations, where the property chiefly required in Spirit of 
Wine is that it be perfeQtly dephlegmated. 

In order to free Spirit of Wine from the ſmall portion of 
Alkali remaining in it after diſtillation, Mr. Boerhaave pro- 
poſes to mix with it a few drops of the Vitriolie Acid, be- 
fore the laſt diſtillation. But there is great reaſon to appre- 
hend an oppoſite inconvenience from this practice: that is, 
inſtead of an alkaline character, we may give the Spirit an 
acid taint. Indeed this cannot be avoided, but by mixing 
with the Spirit of Wine exactly as much Acid, as ſuffices to 
faturace the Alkali contained in it, and no more; which is 
a point very difficult to hit. 

Van Helmont tells us, that having diſtilled Spirit of Wine 
from Salt of 'Fartar perfectly calcined, half of it came over 
pure water; and Mr. Boerhaave, to whom this appeared very 

ſurprifing,  refolved to repeat Van Helment's experiment, in 
order to ſatisfy himſelf of the truth, and fee wirh his own 
eyes what would be the reſult. With this'view he made a 
tincture of Salt of Tartar in the manner above defcribed, as 
ſtrong and as fully impregnated as he poffibly could. He ſet 
it in digeſtion with the Alkali for ſeveral! months, and at- 
terwards let it ſtand four years without. touching it. He 
then poured the whole into a cucurbit, and drew off the 
Spirit of Wine from the Salt by diſtillation. The Spirit ot 
Wine, which was before very red, became elear on being 
diſtilled, having left its colour in the Salt which remained at 
the bottom of the cucurbit. This Spirit he returned upon 
the Salt, and diſtilled as before. He obſerved, that, in this 
ſecond diſtillation, the Spirit of Wine roſe with a little more 
difficulty, and that the remaining Salt was of a more ſaturat · 
ed colour, and become of a dark red." In this manner he 
cohobated and diſtilled his Spirit twenty times, with the lame 
Salt. He then found that the Spirit of Wine had acquired 
a cauſtic, fiery taſte, and that the ſaline maſs in the botton 
of the cucurbit was grown black. This ſaline reſidue he di- 
{tilled with a ſtronger fire, and obtained from it a liquor, 
which was water, and not Spirit of Wine. 

Though Mr. Boerhiave feems, by this tedious labour, to 
have made Van Helmont's experiment ſucceed, at leaſt 2X 

| | | Part, 
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part, yet that famous and accurate Philoſopher did not flatter 


himſelf with the notion of having ſolved the problem. He 


ft obſerves, that he was far from getting the quantity of 


water which Van Helmont ſays he obtained, viz. half the 
weight of the Spirit of Wine. Secondly, he could ſcarce 
think that the quantity he did obtain actually came from the 
Spirit of Wine. The thing appeared to him ſo ſingular, 
and ſo hard to be accounted for, that he inclined to believe 
the water was quite extraneous both to his Spirit of Wine 
and to his Salt, and that it came from the air, which could 
not but be admitted in the frequent cohobations of the Spirit 
of Wine with the Alkali. . | 

When Mr. Boerhaave undertook this long laborious courſe 
of operations, he had it alfo in his view to try whether he 
could not, by the ſame means, ſolve another problem famed 
among the Chymiſts, namely, the Volatilization of the Salt 
of Tartar. He acquaints us, that in this alſo he failed; 
waich may eaſily be belived: but, in my opinion, he was 
more ſucceſsfu] with regard to the firit point, than he him- 
felt imagined; for J think the water he obtained came im- 
mediately from the Spirit of Wine. We ſhall eaſily be con- 
vinced of this, if we carefully conſider all the circumſtances 


attending his experiments. 


It hath been ſhewn, that Spirit of Wine conſiſts of an 
Oil, of an Acid, and of water, with which the Oil is inti- 
mately mixed by means of the Acid; that Spirit of Wine, 
which is not perfectly dephlegmated, may be deprived of a 
pretty conſiderable quantity of Water wb 
and unneceſſary to its compoſition; and -that it ſuffers no 
change thereby, except that it becomes lighter, ſtronger, 
more inflammable, in ſhort, more Spirit of Wine: but that, 
when it is once freed of this ſuper-abundant phlegm, it would 
be in vain to attempt ſeparating a greater quantiry of water 
from it. All the water then left in it is effential to its com- 
potition, and neceſſary to give it its properties; for, without 
that, it would not be Spirit of Wine, but only an Oil load- 
ed with an Acid. a : 

This being laid down, the water which cannot be ſeparat- 


ed from Spirit of Wine while it continues Spirit of Wine, 


muſt become ſenſible when it is decompoſed. , And this ac- 
tally comes to pats: for if you rob Spirit of Wine of one 
7 its principles, its Oil, for inſtance, and for that purpoſe 
urn 1t under a glaſs bell, as you do Sulphur, you will by 
tbis means collect a great quantity of water, even though 
zou make uſe of the moſt highly rectiſied Spirit of Wine; 
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which proves that this water was one of the eſſential Parts 
that conſtituted the Spirit. 55 
If, inſtead of depriving this mixt of its oily principle, you 
ſeparate from ir one of its other principles, ſuch as its Acid 
it is plain that it will in like manner be decompoſed, and 
that then the Oil and the water, which were combined toge- 
gether only by means-of that Acid, will ſeparate from one 
another, and appear each in its natural form. Now this 18 
exactly the cafe in Van Helmont's experiment, as repeated 
by Boerhaave. - The Fixed Alkali, on which the Spirit of 
Wine is cohobated, hath a greater affinity with the Acid of 
this mixt than with its phlegm or its Oil. It therefore unites 
with part of that Acid; by which means a. proportional 
quantity of its Oil and water muſt needs ſeparate from each 
other, and of courſe a portion of the Spirit of Wine will be 
decompoſed. Accordingly Boerhaave obſerved, that, in de- 
phlegmating Spirit of Wine by a Fixed Alkali, a portion of 
Oil is always ſeparated from it, and that the Alkali employ- 
ed in this operation is impregnated with an Acid, ſo that, 
when it hath been feveral times uſed for this purpoſe, it is 
almoſt changed into a Neutral Salt, and hath acquired the 
properties of the Foliated Salt of "Tartar. That on which 
Spirit of Wine hath been cohobated a great number of times 
muſt conſequently be impregnated with a great quantity of 
Acid; and, as the Acid carries with it a great deal of water, 
it is not ſurpriſing that when the Alkali, thus impregnated 
with Acid and phlegm, is expoſed to a ſtrong fire, the phlegm 
ſhould be ſcparated from it: ſeeing the union between them 
is but weak. 1 Aw i 

Thus it appears that the water obtained by Mr. Boerhaave, 
in his experiment, came immediately from rhe Spirit of 
Wine, agreeably to Van Helmont's notion; whoſe moit in- 
telligent followers have clearly explained his ſentiments on 
this ſubject, telling us, as their author's poſitive aſſertion, 
that, „in his experiment, the pureſt Spirit of Wine depo- 
<« ſites one of its principles in the Salt of Tartar; that an- 
ce other of them is turned into water, and ſo ſeparated from 
« that Spirit, and from the principle attracted by the Salt 
« of Tartar; that conſequently Spirit of Wine certain! 
« conſiſts of theſe two principles, which may be ſeparated 
« from each other; and that the principle which unites with 
« the Alkali of the Tartar changes this Salt into a medica” 
© ment, or Balſam, of admirable virtue in curing wounds, 
« known by the title of the Samech of Paracelſus.” 1 


40⁰ 
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diſtillations would not have been neceſſary to decompoſe the 


ſee, that there are ſtill many beautiful experiments to be 
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It may here be aſked, why Boerhaave obtained but a ſmall 


quantity of water- in this experiment, ſeeing Van Helmont | 
pretends that it ought to be equal to half the weight of the - 
Spirit of Wine. The moſt natural. anſwer to this queſtion 

is, that, as Van Helmont did not publiſh all the circumſtan- 

ces of his experiment, there is reaſon to think Boerhaave 

did not go about it in the ſame manner as Van Helmont 

did, | 9 
In my opinion he would have ſucceeded perfectly, and W | 
have obtained from his Spirit of Wine the whole quantity of My 
water he deſired, if, inſtead of cohobating it always on the | Na 
ſame Alkali, he had taken freſh Alkali every time; had 
drawn a tincture from it; had diſtilled his Spirit of Wine 
from this Salt; and, after collecting all the parcels of Alkali 
remaining after thoſe diſtillations, he had expoſed them to a 
ſtrong fire, in order to ſeparate all the moiſture contained in 
them. Perhaps alſo ſuch a great number of cohobations and 


Spirit of Wine totally by this method; eſpecially if he had 
employed a greater quantity of Alkali in each operation. 
For it 1s evident, that a Fixed Alkali, by being impregnated 
with a certain quantity of the Acid and water of the Spirit 
of Wine, loſes thereby a great deal of its ſtrength and acti- 
vity, and at laſt becomes incapable of abſorbing any more; 
ſo that, when it is entirely ſaturated, it is no more able to 
act upon Spirit of Wine, ſo as to decompoſe it, than ſo 
much Vitriolated Tartar, or common Sand. Hence you 


made on this ſubject, and that we may hope by a regular 
courſe of them to obtain a perfect ſolution of Van Helmont's 
problem. 1 | | 7 

in tue following proceſſes we ſhall treat of another method 
of decompoſing Spirit of Wine, which conſiſts in depriving 
it of its eſſential water, or aqueous principle, by the means, 
of highly cancentrated Acids. 5 


„ CHAP. 


* / 1 


Seiarr or Win combined 45 DIFFERENT OY 
s TANeES. 4 P 


* : | 
* „ La, w#y *. . v_— * ja © 
[ F 3 { 4 ; 
: , N is * e 
* * 
- ſt + 
. $ 1 I * 7 . 
PI 0 C7 S's * 
is 4. 
_* . 47 
4 


To combind 1505 hy Wine Dads the en id. This 
combination decompounded: Rabel's Water, Ether." Sweet 
Oil of Vitriol. e Anochne ION af Liquor. | 


P70 an Engliſh glaſs: retort put bus pounds'of Spirit of 
Wine perfecily dephlegmated, and pour on it at once 
two pounds of highly concentrated Oil of Vitriol: ſhake the 
retort (gently ſeveral times, in order to mix the two Jiguors. 
This will produce an ebullition; and conſiderable heat; va- 
pours will aſcend, with a pretty loud hifling noiſe, which 
will diffuſe a very aromatic ſmell, and the mixture will be of 
a deeper or lighter red colour, ac according as the Spirit of 
Wine was more or leſs oily. Set the retort on à ſand-bath, 
made nearly as hot as the ſiquor; lure on a tubulated ballon, 
and diſtil the mixture with a fire ſtrong enough to keep the 
liquor always boiling: a very aromatic Spirit of Wine will 
, firſt come over into the ballon; after which the Ether will 
riſe. When about five or fix ounees of it are come off, Jou 
will ſee in the upper concavity-of the retort a vaſt number 
of little points in a veined form, which will appear fixed, 
and which are nevertheleſs ſo many little drops of Ether, 
rolling over one another, and trickling down into the receiv- 
er. Theſe little points continue to appear and fucceed each 
other to the end of the operation. Keep up the fame degree 
of fire, till upon opening the little hole in the ballon you 
| perceive! that the vapours, which inſtantly fill the receiver, 
have the luffocating imell of Wladik Spirit of Sulphur“. 5 
| | | hen 


* Theſe white vapours do not appear when the veſſels are perfeQiy cloſe. 
Mr. Hellot, to whom we owe the remark, having. perforn: ed this of eretian 
in a cryſial retort procure} from Longon, the ne ex of which had been rub⸗ 
bed with emery in the mouth of its receivr, ſo that theſe two Ve lels fitted 
each other exactly, ſaw the ætherial liquor diſlil pretty fal, but witheut 


white * He then laviencd the receiver, by turning it a little * 
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Then unlute the ballon, pour the liquor it, contains into a ; 
cryſtal bottle, and ſtop;jc cloſe. there will be, about eighteen | 
ounces of it. Lute on your receixer again, and continue 
the diſtillation with a greater degree of fire. There will 
come over an aqueous, acid liquor, ſmelling ſtrodg, of a ſul- 
phurepus ſpirit, which is not inflammable, It will be acgom- 
panied with undulating vapours ; which being congenſed 
will form an oil, moſt commonly yellow, one part of which 


will float on the ſurface of the liquor, and another will ſink 
to the bottom. 


Towards the end of the diſtillation of this acid liquor, 


and of the yellow Jul of which it is the vehicle, that part of 
the mixture, which, is left in the retort and r black; will 
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N begin to riſe in froth... Then ſuppr eſs your fire at once: ſtop 15 
the diſtillation), and change your receiver once more. When, 1 
f the, veſſcls are grawn engeren finiſh, your diſtillation, with We 
| 2 lamp: -heat, kept up for twelve or fifteen. days, which in all ws 
e that time will raiſe but a 1 little ſulphureous ſpirit. Then 1 
7 break your retort,.. in which you will find a black, ſolid. maſs, i 
2 like a Bitumen, It will have an acid taſte, ariſing from a: t. 1 g | 
h mainder of the. Acid esta combined with Oil. 9 4 i 
of This artifigial; Bitumen may be freed from its redundant nl 
of Acid, by waſhing it in ſeveral waters. Then put it into a 1 
. glaſs retort, and diſtil it with a ſtrong reverberated fire, You 1 
MF will obtain a reddiſh,Q1l that. will ſwim. on water, much like nm 
be the Oil obtained by diſtilling the natural Bitumens. This + 
f Oil alſo will be accompanied with an aqueous acid liquor. wa? 
vill In the rezort will be leſt a charred matter, which, being put 1 1 
80 into an ignited crucible. in the fire, bürns for lows time, 1 
We and, when well calcined, leaves a white cart. 
wy 1 he liquors that riſe firſt in this diſtillation, and $5 or | 
. qirecded to be kept hy themſelves, are a mixture conſiſting, 
7h by 15 bigbly —.—.— Spirit of Wine, of a moſt 3 
Ab grant ſmell; 2, Of Ather, which the Spirit of Wine where- 
m_ vith it is united renders miſcible with water; 3. of à por- 
you tion of Oil, which commonly riſes with the Ather, towards 
ren the end of the operation; 4. and ſometimes. of a little ſul · : 
5 pbureous acid, if the receiver be not changed ſoon enougb. 
Chen In order to ſeparate the Ather from theſe other ſubſtances, 
put the Wes ie at Engliſh. retort: mth: a dal O of 
ciole, 
ration be neck 96. the 8 0 3 Frog tial air e get in; n oy 
n rub⸗ de vapours appeared immediately. When the receiver was cloſe fitted on 
_ hey th vepours difappeared. He repeated the fame thing fye times from 


our to ur e and theſe ee as often appeared | and hon 
e up Naral, e 2:70 FF e | | 
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Tartar per deliguium to abſorb the Sulphureous Acid; and 
diftil very ſlowly in a ſand - bath heated by a lamp, till near 
half the liquor be come over. Then ceaſe diſtilling; put the 
liquor in the receiver into a phial with ſome water and ſhake 
it; you will ſee it riſe with rapidity to the upper part of the 
pbial, and float on the ſurface of the water: this is the 
Ether. 8 80 15 NO 12 


OBSERVATIONS. 


+ Tn1s operation is only a decompoſition of Spirit of Wine 
by means of Oil of Vitriol. | In the preceding proceſs we 
{aw that this Spirit, which conſiſts of three eſſential princi- 
ples, viz. an Oil, an Acid, and Water, cannot be deprived 
of one of them without being at the ſame time decompoſed; 
the two others that remain having, by ſuch ſeparation, loſt 
the bond of intimate union and connection that was between 
them. We. ſaw alſo that Spirit of Wine, when mixed and 
digeſted with a very cauſtic Fixed Alkali, and ſeveral times 
diſtilled from it, depoſites its Acid in that Salt: and hence 
it comes that the Oil and the Water, being deprived of the 
principle which was the bond of their union, ſeparate from 
each other, and appear in their natural forms. 
In the preſent experiment, the Vitriolic Acid decompoſes 
the Spirit of Wine in a different manner. We know that 
this Acid acts powerfully on Oils; and that, when it is high- 
ly concentrated, as the operation requires it ſhould be, it 
ſeizes and attracts with ſurpriſing force the moiſture of all 
bodies that touch it. So that, when it is mixed with Spirit 
of Wine, it acts at the ſame time both on the aqueous and 
on the oily principle of that mixt. The rapidity and activi- 
ty, wherewith it ruſhes into-union with theſe ſubſtances, pro- 
duce the beat, the ebullition, and the hiſſing noife, which 
we obſerve during the firſt woments after their mixture. 
The red colour, which the two liquors confounded toge- 
ther acquire after ſome time, is owing to the combination of 
the acid with the oily part; for it is known that Oils, as co- 
lJourleſs/hs Spirit of Wine, ſuch as the Eflential Oil of Tur- 
pentine, become of a browniſh red when diſſolved by a con: 
eentrated Acid: and Kunckel obſerved, that, the more Oil 
there is in Spirit of Wine mixed with Oil of Vitriol, the 
deeper is the red colour it acquires on being ſo mixed. He 
even gives this experiment as the certain means of diſcover- 
ing whether Spirit of Wine be more or leſs oily; and he 
adds, that Spirit of Wine, which hath loft part of its —_ 
ai j Iz 
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being rectified with Lime, acquires leſs redneſs than any o- 


ther by being mixed with Oil of Vitriol. 4 1 
When the mixture hath acquired this colour, and before it 
undergoes diſtillation, it appears like a homogeneous liquor. 
There is yet no decompoſition; or at leaſt none that is per- 
ceptible; and the Vitriolic Acid is united at the ſame time 
with the Oil, the Acid, and the Water of the Spirit of 
Wine; that is, with the whole Spirit of Wine in ſubſtance. 
This mixture, when made with three parts of Spirit of Wine 
to one of Oil of Vitriol, is an aſtringent remedy much uſed 
in hemorrhages, and known by the name of Rabel's Mater. 
The actual decompoſition of the Spirit of Wine is effect - 
ed by the diſtillation. The firſt liquor, or the firſt portion 
of the liquor that riſes before the reſt, hath the ſmell and all 
the properties of Spirit of Wine., It is indeed part of 
the Spirit of Wine employed as an ingredient in the mixture; 
but, being abſtracted from a highly concentrated Oil of Vi- 
triol, which, of all known Tubſtances, attracts moiſture with 
the greateſt power, it is perfectly freed of all its unneceffary 
phlegm, and retains no more than what is a conſtituent part 
thereof, as one of its principles, without which it would not 
be Spirit of Wine, 25 „ e 
The liquor that ſucceeds this firſt Spirit of Wine is of a 
different nature. It may be confidered as an Æther: for, b 
though it be not a pure Ather, it contains the whole of it: 
from this liquor only can it be obtained; it is no other than 
an Æther mixed with ſome of the Spirit of Wine that comes 1 
over firſt, and a little of the acid liquor which comes after- | 11 
ward. Now the production of Æther is the effect of a be- | 
ginning decompoſition of the Spirit of Wine: it is Spirit of | pb 
Wine degenerated, half decompoſed; Spirit of Wine too | | 
i 


7 


bizhly dephlegmated; that is, Spirit of Wine which hath 
loit a part of its efſential phlegm, of that phlegm which as w 
a neceſſary principle made it Spirit of Wine: it is a li- Hi 
quor ſtill compoſed: of oily parts mixed with aqueous parts, and 

on that account muſt retain a reſemblance of Spirit of Wine; _—_— 
but ſuch that its oily parts, not being diſſolved and diffuſed . Mm 
among a ſufficient number of aqueous particles, are brought | | 
ncarer to each other than they fhould be to conſtitute perfect 

Spirit of Wine; on which account it is not now miſcible 
with water, but is as much nearer to the nature of Oil, as it 
5 removed from the nature of Spirit of Wine: it is a liquor, 
n ſhort, which, being neither Spirit of Wine nor pure Oil, 
et pofleſſes ſome properties in common with both, and is 
conſequently to be ran ed in the middle between them. EY: 
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ſaid, that, if Æther were nothing but depraved Spirit of 
loſs it hath ſuſtained of a portion of the water neceſſary to 


proportion it derives that property, it would be very eaſy to 
change Spirit of Wine into Æther by a method quite con- 


aqueous and the oily parts of * of Wine, be changed 


will be removed with the utmoſt eaſe, if we reflect but ever 


in Mther and in Spirit of Wine replete with Oil; but it 


combined in theſe two caſes is very different. 


their Acid and their Water, by the. means of . 
hereby it is much more attenuated, and much more clolc!y 
combined, than that with which Spirit of Wine is impfch, 


i 


This explanation of the nature of Æther, which I imagine 
was never before given by any other, is the fame that we 
propoſed in our Elements of the Theory of Chymiſtry, which 
may be conſulted on this oc α,b n. 
An objection againſt this opinion may, perhaps, be drawn 
from an experiment well known in Chymiſtry. It may be 


Wine, which ceaſes to be miſcible with water, becauſe the 


its conſtitution, hath. difordered the proportion which ought 
to fubſiſt between its aqueous and oily: parts, from which 


trary to the uſual one; viz. by mixing Spirit of Wine with 
a ſufficient quantity of ſuperfluous Oil: for it ſeems to be a 
matter of indifference whether the proportion, between the 


by lefftening the quantity of the former, as in the com- 
mon operation for Æther, or by increaſing the quantity of 
the latter, as is here propofed; and we can, by the laſt me- 
thod, put theſe two principles together in what proportion 
we pleaſe. Now it is certain that, whatever quantity of Oil 
be diffolved in Spirit of Wine, it will ſtill remain miſcible 
with water; and that, if Spirit of Wine thus replete with 
Oil be mixed with water, it will unite therewith as uſual, 
and quit the Oil which it had diffolved. 

This objection, though ſeemingly a very ſpecious one, 


fo little on ſome 'of the principles already laid down. We 
faid, and we gave ſome inſtances of it, that certain fubſtan- 
ces may be united together in ſundry different manners: fo 
that from theſe combinations, though made in the ſame pro- 
portions, there ſhall reſult compounds of very diſſimilar pro- 
perties. The combination we are now conſidering is another 
evidence of this truth. It is allowed that the proportion be- 
tween the oily and the aqueous parts may be exactly the ſame 


muſt alſo be owned that the manner in which the Oil is 

That Oil, which at firſt is a conſtituting part of the Spurit 
of Wine, and afterwards becomes a part of the Ather, 5 
united with the other principles of thoſe mixts, that is, with 
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nated by diffolygion only. And accordingly this adventitious 
Oil is ſo ſlighty connected with Spirit of Wine, that it is 
eaſily ſeparable from it by barely diſtilling it, or even mixing 
it with water: whereas that which makes a part of the Spi- 
nit of Wine, as one of its conſtituent principles, is united | 
therewith in ſuch a manner as not to be ſeparable from it by ” 1 
either of theſe methods, nor indeed without employing the ay 
moſt vigorous and powerful agents for that purpoſe. So that 
the chief differences between Ather and Oily Spirit of Wine 
muſt be aſcribed to the different manner in which the Oil is 
combined in theſe two mixts : and, if a ſufficient quantity 1 


of ſuperfluous Oil could be united with Spirit of Wine, in 9 
ſuch a manner that, without being ſoapy, it ſhould not be 
ſeparable therefrom by the affuſion of water, I make no = 
doubt but ſuch a Spirit of Wine would be perfectly like Fj 
Ather, ſo far as not to be miſcible with water. : | 1 

But let us return to our diſtillation, and trace the decom- © 


poſition of the Spirit of Wine by the Vitriolic Acid. We 
have ſhewn that the Acid begins with attracting part of the 
Water which conſtitutes the Spirit of Wine, by which means 
it changes the nature of this compound, deſtroys its muſci- 
bility with water, and brings it as much nearer to the nature 
of an Oil as it thereby removes it from the nature of Spirit 
MMG ͤ q vx n 8 
According to the theory laid down it is. evident, that, if 
the Acid continue to act in the ſame manner on Spirit-of 
Wine thus depraved and become Ather; that is, if it conti- 
nue to draw from it the. ſmall remaining quantity of the a- 
queous principle, to which it owes the properties it ſtill re- 
tains in common with Spirit of Wine, this muſt produce a 
total decompoſition thereof; ſo that the oily parts, being no 
longer diffolved and divided by the aqueous parts, will be 
collected together, unite, and appear under their natural 
ſorm, with all their properties. Now this is exactly the caſe. 
The Vitriolic Acid riſes in the diſtillation after the Æther; 
but conſiderably changed, becauſe it is loaded with the ſcat - 
tered remains of the decompoſed Spirit of Wine. It is in a 
manner ſuffocated by the Water it hath attracted from the 
Spirit; which is the reaſon why it appears in the form of a 
very aqueous acid liquor. It carries up along with it the Oil 
which it hath ſeparated from that Water ; this 1s the Oil we 
took notice of in the proceſs; and it is conſequently that ve- 
. Olly principle which actually conſtituted the Spirit of 
Wine, Laſtly, by acting on this Oil alfo, it takes up a 
portion of phlogiſton, which renders it ſulphurecus. 
Ek What 


- 
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What remains in the retort: is alſo a "porticht of the Oil, 
that was contained in the Spirit of Wine, now combined 
with ſome of the Acid; which is the reaſon why it is black 
and thick. It is a compound much reſembling a Bitumen, 
and when analyzed yields the ſame principles we obtain from 
native Bitumens, or from an Eſſential Oil thickened and half 
burnt by its combination with concentrated Oil of Vitriol. 

As to the Acid of the Spirit of Wine, ſome of it remains 
combined with the Zther : but there is great reaſon to think, 
that, when the Vitriolic Acid robs the Spirit of Wine of its 
aqueous part, it takes up at the ſame time moſt of its Acid, 
which being itſelf very aqueous, may be confidered as pure 
water with reſpect to the concentrated Oil of Vitriol, by 
which it 1s attracted, and with which it is confounded. 

The properties which characteriſe Ether agree perfectly 
well with what we have ſaid of its nature, and of the man- 
ner in which it is produced. It is one of the lighteſt.liquors 
we know; it evaporates ſo ſuddenly, that, if a little of it be 
dropt on the palm of your hand, you will ſcarce perceive the 
part it touches to be wet by it; it is more volatile than Spirit 
of Wine; which is not at all ſurpriſing, ſeeing it differs 
therefrom only by containing leſs water, which is the heavi- 
eſt principle in Spirit of Wine. | 

Ather is more inflammable than Spirit of Wine; for, if 
any flame be brought but near it, it immediately catches fire. 
The reaſon of this is, that the oily parts of which it conſiſts 
are not only as much attenuated, and as ſubtile, as thoſe of 
Spirit of Wine, but alfo in a greater proportion with regard 
to its aqueous parts. To the ſame cauſe muſt be attributed 
the facility with which it diſſolves any oily matters what - 
ever. 

Ether burns without ſmoke, as Spirit of Wine bes, and 
without leaving any coal or earthy matter behind ; becauſe 
the inflammable or oily parts contained in it are, in this re- 
ſpect, diſpoſed like thoſe of Spirit of Wine. 
be properties of not being miſcible with water, and of 
taking up Gold diſſolved in aqua regis, it poſſeſſes in com- 
mon with Effential Oils; but the latter property it poſſel- 
es in a much more ſenſible degree than any Oil: for Eſſen- 
tial Oils ſuſtain the Gold they thus take up but a little while; 
whereas the ther never lets it fall. It ſeems the ancient 
Chymiſts were unacquainted with the Ather: or at leaſt, if 
they did know it, they made a myſtery of it, according to c. 
ſtom, and ſpoke of it only in enigmatical terms. Amongſt 


the moderns Frobenius, a German Chymiſt, ſeems to 1 
een 
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been the firſt who brought it to perfection. Godfrey Hank- 
witz, alſo a German, but ſettled in England,. made mention 
of it much about the ſame time in the Philoſophical Tfanſ- 
actions. According to the latter, Mr. Boyle and Sir Iſaac 
Newton both knew the preparation of ther, for which they 
had each a different proceſs. But none of theſe Chymiſts 
ever publiſhed an exact and circumſtantial account of a me- 
thod by which this liquor might be prepared: fo that Meſſrs. 
Duhamel, Groſſe, and Hellot, who have ſince made ſeveral 
experiments for that purpoſe, and have diſcovered, and com- 
municated to the public, eaſy and certain methods of procur- 
ing ther, had no aſliſtance in their labours but from their 
own {kill and ſagacity; which gives them a juſt title to the 
honour of the invention. Mr. Beaume alſo, a very ingeni- 
ous Artiſt in Paris, who hath beſtowed a great deal of pains 
on this ſubject, lately communicated to the Academy a Me- 
moir, which, among ſeveral very important obſervations, 
contains the commodious and expeditious proceſs above in- 
ſerted. As there are many experiments in Mr. Hellot's Me- 
moir, agreeing perfectly well with what hath been ſaid con- 
cerning the decompoſition of Spirit of Wine by the Vitriolic 
Acid, we think it will be proper to take notice of them here, 
and to examine them briefly at leaſt. - 5 

The quantity, the colour, and the weight of the Oil, 
which riſes in the diſtillation at the ſame time with the aque- 
ous acid liquor, are various, according to the different pro- 
portions of Spirit of Wine and Oil of Vitriol that are mixed 
together. Mr. Hellot obſerved that by increaſing the quanti- 
ty of the Vitriolic Acid he obtained more of this Oil, and 
leſs of the Ardent Spirit containing the Ather. The reaſon 
is this: the more Oil of Vitriol you put in the mixture, the 
more Spirit of Wine muſt be totally decompoſed, and con- 
ſequently the more of this Oil will be obtained; which, as 
we have ſhewn, is one of the principles reſulting from the 
decompoſition of Spirit of Wine. 

« This Oil is alſo lighter or heavier, in proportion to the 
* quantity of Oil of Vitriol poured on the Spirit of Wine. 
“That which ariſes from mixing fix, five, four, or even 
« three parts of Spirit of Wine with one part of concentrat- 
* ed Oil of Vitriol, always floats on the water, and conti- 
* nues white. That which aſcends from two parts of Spirit 
* of Wine is yellow, and moſt commonly ſinks; and, laſtly, 
that which is produced from equal parts of theſe two li- 
“ quors is greeniſh, and conſtantly falls to the bottom.” 
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Mr. Hellot remarks, on this occaſion, that part of the 
Acid, by the intervention of which this Oil is ſeparated, 
unites therewith; and, to the greater or ſmaller quantity of 
the Acid thus combined with the Oil, be imputes its being 
more or leſs ponderous : which 1s the more probable, as the 
heavieſt Oil is always obtained from a mixture in which the 
Acid bears the greateſt proportion, and vice verſa. Perhaps 
the different ſpecific gravity of Eſſential Oils is, wholly owing 
to the greater or ſmaller quantity of Acid they contain. 

Mr. Hoffman hath made ſeveral obſervations on this Oil, 
which evidently prove that it contains much Acid. He fays, 
that, if it be kept for ſome time in a bottle, it grows red, 
and loſes its tranſparency ; that its agreeable aromatic taſte 
becomes acid and corroſive; and that if you hold it over the 
fire in a ſilver ſpoon, it corrodes it, and leaves a black ſpot 
on it; and that it alſo corrodes Mercury, when heated there- 
with in a matraſs. To this Mr. Pott adds, that it makes a 
very perceptible efferveſcence with Fixed Alkalis; and that 
being reCtified by thoſe ſalts it loſes all the acid properties 
obſerved by Mr. Hoffman. h 15 

Mr. Hellot obtained a ſtill more conſiderable quantity of 
this Oil, by adding three or four ounces of a Fat Oil to the 
mixture of Spirit of Wine with the Vitriolic Acid. Now, 
as the Oil we are ſpeaking of hath the properties of Eſſential 
Oils, and is ſoluble in Spirit of Wine, Mr. Hellot obſerves, 
that Oil of Vitriol by uniting with Fat Oils converts them 
into Eſſential Oils: which agrees very well with our opinion 
concerning the cauſe of the ſolubility of Oils in Spirit of 
Wine; which, in the Memoir already referred to on other 
occaſions, we attribute to an Acid ſuperficially and ſlightiy 
united with Oils. | 5 

The Oil which thus riſes, in diſtilling Spirit of Wine mix- 
ed with the Vitriolic Acid, is known by the name of the 
Sweet Spirit Vitriol. This name is very improper, be- 
cauſe it may ſuggeſt a notion that this Oil derives its origin 
from the Vitriolic Acid, as ſome Chymiſts have erroneoully 
thought; whereas it comes entrely from the Spirit of Wine, 
as we have ſhewn. If any reaſon can be aſſigned for keep- 
ing up the name, it muſt be becauſe of the conſiderable 
quantity of the Vitriolic Acid that remains in the combina- 
tion, and is dulcified by its union with the Spirit of Wine. 

This Oil is an ingredient in Hoffman's famous Anodyne 
Mineral Liquer. That liquor is thought to be nothing but 
this very Oil diſſolved, and combined with the two 11quors 
that riſe firſt in the diſtillation, and immediately before the 

| | ſulphureous 
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falphureous acid phlegm. It diſſolves very eaſily and quick: 


quors that come off before, (which ſhould be prevented, be- 
cauſe it hinders the ſeparation of the Æther), you muſt take 
great care to change the receiver as ſoon as the acid phlegm 
with which it riſes begins to appear. fr IT 

We have ſeen that, by the methods which Mr. Hellot 
hath pointed out, this Sweet Oil of Vitriol may be increaſed, 
both in weight and quantity. In that ingenious Chymiſt's 
Memoir we alſo find ſome methods of preventing it from 
rifing in the diſtillation. They conſiſt wholly in the addition 
of ſome Abſorbent bodies, which, he tells us, divert the ac- 


| the inflammable part of the Spirit of Wine. One of theſe 


methods is as follows. | 


A « Put into Spirit of Wine as much ſoft Soap as it can 
at « diſſolve: filter it, and pour on it ſome of the heavieſt and 
es « moſt concentrated Oil of Vitriol: ſhake the mixture. 


« The Soap will be inſtantly decompounded, and its Oil 
will float on the ſurface; becauſe the Vitriolic Acid robs 


he « jt of the Alkali, which renders it miſcible with Spirit of 
W, « Wine. Diſtil it, and you will obtain but a very little of 
ial « Rabel's water; which, moreover, will have the difagree- 
es, « able ſmell of a moſt rancid Oil. There will afterwards 
em « aſcend a great quantity of Spirit of Wine having the ſame 
jon „ ſmell; then an aqueous, acid, and ſulphureous liquor; 
ol « but not a drop of yellow Oil. Mean time there forms a 
her « bituminous fungus, of ſome conſiſtence, riſing above the 


« Oil of the Soap which floats on the reſt of the liquid.” 
Moſt of the Vitriolic Acid having been abſorbed by the 


aix- Alkali of the Soap, in this experiment, as Mr. Hellot ob- 
the ſerves, it is not ſurpriſing that it ſhould not act upon the 
be- Spirit of Wine with ſo much efficacy as to decompoſe it, and 
igin ſeparate its Oil. For the ſame reaſon but a little of Rabel's 
ully Water comes over, and almoſt all the Spirit of Wine riſes 
inc; without undergoing any ſenſible alteration. Ihe diſagreeable 
eep · imell of thoſe liquors comes from the Oil of the Soap, which, 
able being naturally heavy, remains behind in the retort, where 
10a n grows rancid and is partly burnt. 

ine. The laſt experiment in Mr. Hellot's Memoir, of which we 
dynt ſhall take notice, is a peculiar proceſs for preparing Ather ; 
g but by means whereof, with the help of an earthy medium, it is 
quors ealy to diſtil the vinous acid Spirit containing the Ather, 


without any ſenſible change of ſmell from the beginning to 
the 
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y in thoſe ſpirituous menſtrua; ſo that, if you intend to 
have it by itſelf, and to prevent its recombining with the li- 


tion of the Vitriolic Acid, at leaſt in ſome meaſure, from 
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the end of the operation; without its being ſucceeded by an 
acid ſulphureous liquor, oil, black ſcum, refin, or bitumen; 
and without the neceſlity of taking any great care, about the 
management of the fire, as the liquor may always be kept 
| boiling in the retort, and diſtilled to dryneſs without any 
danger. This medium is common potter's earth. Mr. Hellot 
puts fix ounces thereof, well dried and pulverized, into a 
large retort, with, one pound of Spirit of Wine and eight 
ounces of Oil of Vitriol. Theſe he digeſts together three or 
four days. The mixture acquires no ſenfible colour. He 
ſets the retort in a ſand-bath, and continues the. diſtillation 
to dryneſs with a moderate charcoal fire. Excepting a few 
drops that riſe firſt, and which are pure Spirit of Wine, all 
the reſt of the Tiquor that diſtils hath conſtantly the ſmell of 
Ather: which is even ſomewhat more penetrating than that 
of the vinous acid Spirit obtained without the intervention of 
this earthy medium. _ | - 

We have ſhewn, that the production of the æthereal li- 
quor is owing to a ſemi-decornpoſition of the Spirit of Wine 
effected by the Vitriolic Acid during the diſtillation ; that 
this Acid continuing to act, produces a total decompoſition, 
or perfect ſeparation of the Oil and Phlegm of the Spirit of 
Wine from each other; and that the Vitriolic Acid, uniting 
with theſe two principles, forms the ſulphureous phlegm, the 
fluid oil, and the bituminous matter, all frequently mention- 
ed above. Why then, in this experiment of Mr. Hellot's, 
do we obtain only a Spirit of Wine replete with ther, 
while none of the other productions appear? The reaſon is 
a very natural one, and very clear: it is this; the potter's 
clay containing an earth of that kind which we called Ab- 
ſorbent, becauſe it poſſeſſes the property of uniting with 
Acids, that earth joins with the Vitriolic Acid in the mix- 
ture, reduces it to a Neutral Salt, and thereby prevents its 
continuing to act upon the Spirit of Wine, as is neceſſary to 
the total decompoſition thereof. | . 

Mr. Hellot ſays on this occaſion, cc that part of the Vitri- 
cc olic Acid turning its action on this ſoluble earth or bole, 
«© which it finds in the potter's clay, ceaſes to act on the in- 
(„ flammable principle of the Spirit of Wine; that, conſe- 

„ quently, as there is not an immediate and continuous 
„ combination of theſe two ſubſtances, neither a reſin nor a 
« bitumen can reſult therefrom. This is ſo true, that a great 
6 part of the Oil of Vitriol may be afterwards recovered 
e from the potter's clay as colourleſs as when it was fic 
$-uled.”. | | = 85 M; 


La 


Chap. 2. 


9.4 
70 
I AE 


PRACTICE or CHYMISTRY. 563 


Mr. Hellot makes uſe of the following method for procur- 
ing the Ether from the acid vinous Spirit obtained by this 


diſtillation. | « You muſt,” fays he, « put all this liquor 


« into a glaſs body, made "of one piece with its head; pour 
e upon it, through the hole in the upper part of the head, 
« twice or thrice as much well-water, the hardeſt to the 
« taſte, and the moſt impregnated with gypſum, that can 
« be got. Very pure water, he obſerves, produces much 
« leſs Ether. ' - 


« If the vinous acid Spirit have ſuch a ſulphureous ſmell, 


« as to occaſion a ſuſpicion that it contains a little too much 


« of a Volatile Vitriolic Acid, you muſt add to the water two 
« or three drams of Salt of potaſh to abſorb that Acid; and 
« then diſtil with a lamp-heat. | 
« While any true Æther remains in the mixture, you will 
ſee it aſcend like a white pillar iſſuing from the midſt of 
the liquor, and conſiſting of an infinite number of air 
« bubbles inexpreſſibly ſmall. Nothing ſeems to condenſe 
in the cavity of the head, which always remains clear, and 
without any viſible bumidity. The gutts which light on 
the ſides of the receiver, inſtead of forming a net - work 
thereon, as Spirit of Wine doth when it is a little aque- 
ous, ſpread to tbe breadth of two inches or more, when 
« they conſiſt of true Æther. As ſoon as you perceive this 
track begin to. grow conſiderably narrower, the fire muſt 
be put out; for what riſes afterwards will be mixed with 
water, and communicate that fault to the Æther already 
collected in the receiver. 
« Then pour this ætherial liquor into a long bottle, and 
add to it an equal quantity of well-water. Shake the bot- 
tle; the liquor will become milky, and the true Æther 
will inſtantly ſeparate, float upon the water, and mix no 
more with it. Separate it then by a ſiphon, and Py it 
in a a glaſs bottle ſhut cloſe with a glaſs ſtopple.“ 


5 
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PROCESS MM : 


Spirit of Wine combined with Spirit of Nitre. Sweet Spirit 
N | 


| by TO an Engliſh retort of cryſtal glaſs put fore highly 
rectified Spirit of Wine; and, by means of a glaſs fun- 


nel with a 1 pipe, let fall into your Spirit of Wine a few 


drops of the Smoking A of Nitre. There will ariſe in 


the 
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| the retort an efferveſcence attended with heat, red vapours, 
4 and a hiſſing noiſe like that of a live coal quenched in water. 
Shake the veſſel a lictle, that the liquors, may mix thorough. 
ly, and that the heat may be equally communicated to the 
whole. Then add more Spirit of Nitre, but in a very ſmall 
quantity, and with the ſame precautions as before. Conti. 
| nue thus adding Spirit of Nitre, by little and little at a 
time, till you have put into the retort a quantity equal to a 
| third part of your Spirit of Wine. Let this mixture ſtand 
| quiet, in a cool place, for ten or twelve hours; then ſet it to 
digeſt in a very gentle warmth for eight or ten days, having 
firſt luted on a receiver to the retort. | | 
| During this time a ſmall quantity of liquor will come o- 
| ver into the receiver, which muſt be poured into the retort. 
= Then diſtil with a ſomewhat ſtronger degree of heat, but till 
| very gently, till nothing be left in the retort but a thick mat- 
| 
| 
| 
| 
| 


ter. In the receiver you will find a ſpirituous liquor, of a 
quick grateful fmell, which will excite a very ſmart ſenſation 
on the tongue, but without any corroſive acrimony. This is 
The Sweet Spirit of Nitre. 


| TDI SERFATAONS ( 
By this operation Spirit of Nitre is combined with Spirit 


| of Wine; theſe two liquors being united with each other, 
| | much in the fame manner as the Vitriolic Acid is with Spirit 

| os Wane 39 Habel's Watte. 

The proportion of the liquors which form this combina- | 
= tion 1s not abſolutely determined, and the ſeveral authors 
j who have written on the ſubjeA differ much about it. Some 

| require equal parts of the ingredients; others again from two 


as far as ten parts of Spirit of Wine to one of Spirit of Ni- 
tre. This depends on the degree to which the Spirit of Ni- 
tre made uſe of is concentrated, and on the greater or leis 
acidity which your dulcified Spirit of Nitre is intended to 
N have. | 

| | The Diſpenſatory of the College of Paris orders one part 
| | of Spirit of Nitre diſtilled from dried clay, that is, of Spirit 
| which doth not ſmoke, to be mixed with two parts of recti- 
fied Spirit of Wine, and the whole to ſtand in digeſtion for 
a month, without diſtilling the mixture at all. This 1s 4 
i very good method: becauſe the long digeſtion ſupplies the 
7 place of diſtillation, and the Spirit of Nitre, not being high- 
ly concentrated, doth not greatly alter the Spirit of Wine; 
beſides that many inconveniences, to be preſently taken no- 

tice of, are by this means avoided. * 


But as our deſign is not to deſcribe ſuch Chymical prepa- 
rations only as are commonly uſed in medicine, our plan re- 
quiring us to treat particularly of thoſe which may give any 
light into the fundamental properties of bodies, the proceſs 

'here ſer down appeared the fitteſt. for our purpoſe z becauſe 
the action which Spirit of Nitre exerts upon Spirit of Wine 
is therein ſtronger and more perceptible. 6, Harm, 

One of the firſt. particularities attending the mixture of 
thoſe two liquors, is the great eſferveſcence, accompanied 
with violent heat, abundance of fumes, and loud hiſſing, 
which ariſes as ſoon as the Spirit of Nitre and the Spirit of 
Wine come into contact with each other. There is great 
reaſon to think, that theſe phenomena are produced only by 
the rapidity and vigour with which the Nitrous Acid ruſhes 
into union with the inflammable part of the Spirit of Wine. 

We obſerved, in treating of the AÆther, that phenomena of 
the ſame kind appear at the inſtant when the Vitriolic Acid 
unites with Spirit of Wine: but on chat occaſion, how high- 
ly foever the Vitriolic Acid be concentrated, all theſe effects 
are in a leſs degree than thoſe produced in the preſent expe- 
riment ; becauſe the Nitrous Acid, though weaker than the 
Vitriolic, generally acts much more: vigorouſly and violent- 
ly on the bodies with which it unites, than any other ſort of = 

Concerning theſe mixtures of Acids with Spirit of Wine,, 

Mr. Pott obſerves, that it is not a matter of indifference 
whether you pour the Spirit of Wine upon the Acid, or the 
Acid on the Spirit of Wine; but that every thing pales 
much more quietly, when the Acid is poured to the Spirit of 
Wine, than when the contrary is done: and he gives the 
true reaſon thereof; to wit, that when the Acid is poured on 
the Spirit of Wine it finds in that liquor a great quantity of 
Water, with which it immediately unites; that this weakens, 

i, and hinders it from acting on the inflammable part with 
{v much impetuoſity as it otherwiſe would; and therefore he 
alviſes that ſuch mixtures be always made in this manner. 

But it is evident that this advantage is gained only by mixing 
toe Acid with the Spirit of Wine very gradually, and drop 
by drop, as directed in the proceſs after Mr. Pott. For, if 
the two liquors were to be mixed together ſuddenly, and all 
at once, it is certain that the Acid would not meet with a 
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ſingle drop of phlegm more or leſs in that way than in the 1 
dener, , „ | | £) 
"Therefore the chief, and, in ſome meaſure, the only pre- 4 
caution neceſſary to be taken, in the making of ſuch mix- 3 
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tures, to' prevent the violent efferveſcence and other inconve. 
niences that may attend it, ſuch as exploſion, and the burſt. 
ing of the veſſels, is to ponr but a very fmall quantity of one. 
jiquor into the other at a time, and to add no more till the 

efferveſcence,. and even the heat, produced by the firft por. 
tion, be entirely ceaſed. With theſe precautions you may 
proceed either way, and be always ſure that the veſſels will 
not burſt; becauſe it is in your power to add fuch a ſmall 
quantity of liquor at a time, as ſhall ſcarce produce a ſenſi. 
ble efferveſcence. We own, however, that Mr. Pott's ob- 
ſervation is a very juſt one. There is even an advantage in 
pouring the Acid to the Spirit of Wine, as he direQs ; which 
is, that the mixture is a little fooner made, and without any 
danger. 

Ve have ſhewn, that the Vitriolie Acid becomes aqueous 
and ſulphureous by mixing Spirit of Wine with it: the Ni. 
trous Acid is changed by this mixture in a manner no leſs 
remarkable. Mr. Pott obſerves, that when Spirit of Nitre 
is dulcified, that is, when it is perfectly combined with Spi- 
rit of Wine, it loſes the difagreeable odour peculiar to it, 
and acquires another that is quick and fragrant; it doth not 
afterwards emit any red fumes; it riſes with a leſs degree of 
heat than when pure; it acts with lefs vigour on Fixed Alka- 
lis and Abſorbent earths. Laſtly, we ſhall here relate an ex- 
periment made by that Chymiſt, which feems to prove that 
the Nitrous Acid Joſes its moſt characteriſtic properties, and 
entirely changes its nature, by being combined with Spirit 
ine. | | 

Mr. Pott examined the thick liquor left in the retort, when 
the qulcified Spirit of Nitre is diftilled off. By analyzing 
it he obtained an acid liquor, of a yellow colour, and of a 
ſomewhat empyreumatic ſmell. This Acid was followed by 
ſome drops of a red empyreumatic Oil; and there remained, 
at the bottom of the dittilling veſſel, a black, ſhining, char- 
red matter, like that which remains after the rectification of 
2 fetid Oil. Et, 

The Oil extracted from this reſidue is a portion of that 
which helped to conſtitute the Spirit of Wine; being ſepa- 
rated therefrom by the Nitrous Acid, in the fame manner 45 
that treated of in the preceding proceſs, and called Sweet 
Oil of Vitriol, is ſeparated by the Vitriolie Acid. But as the 
Nitrous Acid, which is weaker than the Vitriolic, doth not 
ſo effectually decompoſe the Spirit of Wine, the Oil, obtain- 
ed in the preſent experiment, is in ſmaller quantity than that 

| in # 5 b procured 
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rocured in the diſtillation of a mixture of the Vitriolic Acid 
with Spirit of Wine. 

As to the Acid which Mr. Pott drew off in his experiment, 
there is great reaſon to think it a part, of that which was an 
ingredient in the mixture; namely, of the Nitrous Acid. 
And yet Mr. Pott having ſaturated with a Fixed Alkali one 
rt of the reſiduum, which he had a mind to examine be- 
fore the Acid was ſeparated from it by diſtillation, and ex- 
pecting this matter to contain a regenerated Nitre, he threw 
it on a live coal; but was ſurpriſed to ſee it burn without the 
leaſt ſign of detonation ; ; and thence concluded, that the Ni- 
trous Acid had changed its nature. This experiment, he 


and he is of opinion, that the Nitrous Acid loſes its virtue 
of detonating, in the preſent caſe, only becauſe its inflam- 


hath deſerted it, and joined with that of the Spirit of Wine. 
Indeed if the Acid obtained by Mr. Pott, which being re- 
duced to a Neutral Salt doth not detonate, derives its origin 
from the Nitrous Acid that was combined with the Spirit of 
Wine, there is no doubt of its being depraved in a peculiar 
manner, and having entirely changed its nature. But may 
we not ſuppoſe it to have another origin? May it not be the 
Acid of the Spirit of Wine itſelf, reſulting from the decom- 
poſition of that mixt in the diſtillation ? 

Mr. Navier, whom we mentioned in our Elements of the 
Theory, extracted a very ſingular oily liquor from the mix- 
ture of Spirit of Wine and Spirit of Nitre, without diſtilla- 
tion, and even without the help of fire. He put equal parts 
of the two liquors, by meaſure, not by weight, into a bottle, 
which he ſtopped cloſe with a good cork, faſtened down with 
pack- thread. Nine days afterwards he found about a fixth 
part of the mixture ſeparated from, and floating on, the reſt 
of the liquor. This was a very fine æthereal Oil, very lim- 
pid, and almoſt as colourleſs as water. 

In another experiment Mr. Navier ſubſtituted a ſolution 
of Iron in the Nitrous Acid for pure Spirit of Nitre; and 
with this ſolution he mixed an equal weight of Spirit of 


peared in it, he obtained by the ſame method an zthereal 
Oil, like that of his former experiment; except that the lat- 


redneſs in the ſpace of about three weeks. He conjectures, 
with probability, that this colour proceeded from ſome parti- 


* 


thinks, may furniſh hints for the tranſmutation of Acids; 


mable part, to which it owes its diſtinguiſhing properties, 


Wine. From the mixture, after a fermentation which ap- 
ter, which was at firſt as colourleſs as the other, acquired a 
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cles of Iron which were united with it, and which gradually 
exhaled. VU». 
If a few drops of Oil of Tartar per deliquium be poured 
on this Oil, as ſoon as it is ſeparated, there appears at fir 
no ſenſible change therein: but after ſome time needle-ike 
cryſtals ſhoot in it, which are a true regenerated Nitre; and 
if the bottle be then unſtopped, the liquor emits a moſt pun. 
gent nitro-ſulphureous odour ; which leaves no doubt of this 
A Oil's containing a Nitrous Acid. When it is thus freed of 
. its Acid, by means of the Oil of Tartar, it is much more 
volatile than before. 1 
Neither the Vitriolic nor the Marine Acid is capable of 
ſeparating ſuch an Oil from Spirit of Wine: but the Nitrous 
Acid always produces it, even when it is not concentrated, 
and doth not ſmoke. | 8 
It is very certain that this Oil derives its origin from the 
Spirit of Wine: but there are not yet experiments enough 
made upon it, to enable us to ſpeak very accurately about the 
manner in which this liquor is formed, or of the gauſe of its 
ſeparation from the Spirit of Wine. 


7 
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PROCESS Il. 


Spirit of Wine combined with the Acid of | Sea-ſalt. Dulci- 
| ' fied Spirit of Salt. 


F IX together, little by little, in a glaſs retort, two parts 

of Spirit of Wine with one part of Spirit of Salt. 

Set this mixture to digeſt for a month in a gentle heat, and 
diſtil it, till nothing remain in the retort but a thick matter. 


OBSERVATIONS. 
= Tux Acid of Sea-ſalt is much leſs diſpoſed to unite with 


inflammable matters than the other two mineral Acids; and 
therefore, though it be ever fo bigbly concentrated, when 
mixcd with Spirit of Wine, it never produces an efferveſ- 
cence comparable to that which is produced by the Spirit of 

| Nitre. Neither the proportion nor ſtrength of the Spirit ef 
Salt, requiſite to prepare the Sweet Spirit of Salt, are und- 
nimouſly agreed upon by Authors. Some direct equal parts 
of the two liquors; while others preſcribe from two to fou 
or five parts of Spirit of Wine to one part of Spirit of Salt. 
Some ule only common Spitit of Salt; others require the 
> i Smoking 
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Smoking Spirit, diſtilled by means of Spirit of Vitriol. 
Laſtly, ſome order the mixture to be diſtilled, after ſome 


days digeſtion; and others content themſelves with barely 


digeſting it. The whole depends on the degree of ſtrength 


which the Sweet Spirit of Salt is intended to have. This 


compoſition, as well as the Sweet Spirit of Nitre, is eſteem- 
cd in medicine to be very aperitive and diuretic. | 


When the mixture of Spirit of Salt and Spirit of Wine is 


diſtilled, there comes over but one liquor, which appears ho- 


mogeneous. This is the Sweet Spirit of Salt. The nature 
of the Marine Acid 1s not changed in this combination : the 
Acid is only weakened and rendered more mild ; but in other 
reſpects it retains its characteriſtic properties.. 

Some authors pretend, that an Oil is obtained by diſtilling 
the mixture for the Sweet Spirit of Salt; but others expreſs- 
ly deny the fact. This variety may be occaſioned by the 
quality of the Spirit of Wine employed. It would not be 
ſurpriſing if a Spirit of Wine, which contains much Oil 
that is unneceflary to its nature, and, as it were, adventi- 


tious to it, ſhould yield an Oil when diſtilled with Spirit of 


Salt. 


The thick reſidue, found in the retort after diſtillation, 
contains the moſt ponderous part of the Acid, united with 
part of the Spirit of Wine. If the diſtillation be continued 
to dryneſs, there remains in the retort a black charred mat- 
ter, much like that which is left by the combinations of Spi- 
nit of Wine with the other Acids. 

A ſweet Spirit of Salt may alſo be prepared by digeſting 
Spirit of Wine with, or diſtilling it from, metallic compoſi- 
tions replete with the Marine Acid adhering but ſlightly to 
them; ſuch as Corroſive Sublimate, and Butter of Antimo- 
ny. Part of this Acid, which is very highly concentrated, 
quits the metallic ſubſtance with which it is bur ſuperficially 
combined, in order to unite with the Spirit of Wine. If 
Butter of Antimony be uſed for this purpoſe, Mr. Pott, the 
author of theſe experiments, obſerves, that a Mercurius Vitæ 
precipitares; which is nothing elſe, as we obſerved in its 
place, but the reguline part of the Butter of Antimony de- 
lerted by its Acid, | bo 
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PROCESS IV. 


Oils, or Oily Matters, that are ſoluble in Spirit of Wine, 
ſeparated from Vegetables, and diſſolved by means of that 
Menftruum. Tinctures; Elixirs ; Varniſhes. Aromatic 
Strong Waters. | 


UT into a matraſs the ſubſtances from which you intend 

to extract a Tincture, having firit pounded them, or 
pulverized them if they are capable of it. Pour upon them 
Spirit of Wine to the depth of three fingers breadth. Co- 
ver the matraſs with a piece of wet bladder, and tye it on 
with pack-thread. Make a little hole in this bit of bladder 
with a pin, leaving it in the hole to keep it ſtopped. Set 
the matraſs in a ſand-bath very gently heated. If the Spirit 
of Wine diſſolve any part of the body, it will accordingly 
acquire a deeper or lighter colour. Continue the digeſtion 
till you perceive that the Spirit of Wine gains no more co- 
tour. From time to time pull out the pin, to give vent to 
the vapours, or rarefied air, which might otherwiſe burſt the 
matraſs. Decant your Spirit of Wine, and keep it in à bot- 
the well corked, Pour on ſome freſh Spirit in its ſtead ; di- 
. gelt as before; and go on in this manner, pouring on and 


off freſh Spirit of Wine, till the laſt come off colourleſs. 


OBSERVATIONS. 


IT is commonly ſaid, that Spirit of Wine is the ſolvent of 
Oils and oily matters: but this propoſition is too general; 
for there are ſeveral forts of Oils and oily matters which this 
menſtruum will not diſſolve. Of this number are the Fat 
'Oils, Bees-Wax, and the other Oily compounds of that 
kind. Properly ſpeaking, it diſſolves but two ſorts of oil) 
ſubſtances ; namely, Eflential Oils, and Balſams or Reſins, 
which are matters of the ſame kind, differing from each o- 
ther only as they are more or leſs thick; and Oils that are in 
a ſaponaceous ſtate. | a . 

In our Elements of the Theory we have explained our op!- 
nion on this head, from a Memoir on the ſubject printed 15 
mong thoſe of the Academy for 1745. To repeat it in 3 
few words : we take the cauſe of the ſolubility ef Oils in 
Spirit of Wine to be an Acid, which is but ſuperficially u- 
nmited with them, and fo as ſtill to retain its properties. 


The 
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The principal proofs on which we found this opinion are 
drawn from that property of Efſential Oils, Balſams, and 


oftener they are diſtilled or rectified; and from that prope 


diſtillation leſſens the ſolubility of Eſſential Oils, Balſams, 
and Reſins, only by depriving theſe ſubſtances of part of the 


of their ſolubility ; and that Fat Oils, and other oily matters, 


. naturally indiſſolvable in Spirit of Wine, are by the ſame o- 
ler peration rendered capable of diſſolving therein, only becauſe 
ger it diſcovers, and partly extricates, an Acid, which is natu- 


rally combined with them fo intimately that it is entirely de- 


theſe principles be well attended to, and if it be recollected 
vithal, that Spirit of Wine unites with Water preferably to 
Oils; infomuch that, if it be mixed with water when it 
hath diſſolved an Oil, it quits the Oil to unite with the Wa- 


WW ter; that for the ſame reaſon it is not capable, when very a- 
4 queous, of diſſolving any Oil, ſeeing that, as Oil and wa- 
N ter are not ſuſceptible of contracting any union, it mult then 
: deſert its phlegm to unite with the Oil; which it cannot do, 
becauſe it hath a greater affinity with phlegm than with Oil; 
and, laſtly, that if Oil be combined with any faline ſub- 
lance, which makes it ſoluble in water; that is, if it be in 
nt of a faponaceous ſtate, it will then remain diſſolved in Spirit of 
eral; Wine, without being precipitated by water; or will be diſ- 
| this lolved by a very aqueous Spirit of Wine, and frequently 
e Fat much better than by a highly reCtified Spirit: if theſe things, 
| that I ſay, be conſidered, we ſhall eafily perceive what muſt be 
f oily the effect of digeſting Spirit of Wine with any vegetable 
efins, lubltance whatever, = 5 8 
ch o- Spirit of Wine diſſolves all the Eſſential Oil, Balſam, and 
i Reſin contained in any vegetable; and as theſe matters are 
| not ſoluble in water, they may be ſeparated from the Spirit 
ir opt- in which they are diflolved, by-lowering it with much wa- 
ted 2- ter. It inſtantly becomes white and opaque, like milk; the 
it in 3 oy parts gradually unite, and form conſiderable maſſes, e- 
ils in Ipecially if they be reſinous. This is the method commonly 
ally u- made uſe of to extract the Reſin of Scammony, Jalap, Gu- 
: acum, and ſeveral other vegetable ſubſtances, which it 
The Would be difficult to procure by any other means. 


* 


Reſins, which are naturally ſoluble in Spirit of Wine, that 
they become ſo much the leſs ſoluble in this menſtruum, the 


which Fat Oils, or other Oily matters, naturally indiſſoluble 
in Spirit of Wine, pofleſs, of becoming more and more ſo- 
luble therein the oftener they are diſtilled. We ſhewed that 


manifeſt Acid which they contain, and which is the cauſe 


prived of action, and all its properties perfectly maſked. If 


1 


— pow er , ” £ * p l «x * 
*> r „* r e 


— — 


_ 
= 3” —— 

L S 
1 7 n 


512 ELEMENTS or THE Zed. a. 
If the matters digeſted with Spirit of Wine contain any 
ſaponaceous juices, the Spirit will take up thoſe juices alſo, 
But as ſoaps are ſoluble in water, as well as in Spirit of 
Wine, they cannot be ſeparated, by the addition of water, 
from the Spirit in which they are diſſolved. Whatever quan- 
tity of water therefore you mix with a Spirit that is impreg- 
nated with ſuch juices, no ſeparation thereof will be produ- 
ced; and for the ſame reaſon the ſaponaceous matters will 
be diſſolved by a very aqueous Spirit of Wine. > 
__ Opinit of Wine impregnatgd with ſuch parts of any vege. 
table ſubſtance, as it is capable of diſſolving, is commonly 
called a Tincture. Several Tinctures mixed together, or a 
Tinckure drawn; from ſundry vegetable ſubſtances at the 
ſame time, and in the ſame veſſel, take the name of an Ei 
xir. Iinctures or Elixirs impregnated with Reſinous mat- 
ters only are true Varniſbes. All theſe preparations are 
made in the ſame manner; to wit, as directed in our proceſs, 
We ſhall only add here, ,that if the ſubſtances from which a 
Tincture or Elixir is to be made contain too much moiſture, it 
is proper to free thein from it by a gentle deſiccation ; eſpeci- 
ally if you deſign that the Tincture ſhould be well impreg- 
nated with the oily and reſinous parts: for their exceſs of 
moiſture uniting with the Spirit of Wine would weaken it, 
and render it unable to act on thoſe matters, which it cannot 
diſſolve when it is aqueous. | os: 
Vegetable ſubſtances which have been repeatedly digeſted 
with different parcels of Spirit of Wine, till the laſt would 
extract nothing, are deemed to be exhauſted of all their Eſ- 
ſential Oils, and ſaponaceous juices: but if they contain 
moreover any Fat Oil; Wax, or Gum, theſe principles will 
| till remain therein after the digeſtion, in the ſame quantity 
as before; becauſe Spirit of Wine is incapable' of diſſolving 
them. he boſe”. 
With regard to the Fat Oil and Wax, this is not at all 
ſurpriſing: we have explained in another place why theſe 
matters are indiſſoluble by Ardent Spirits: but as tor the 
Gum, it would ſeem, according to the general principles a- 
bovementioned, that it ſhould be ſoluble in that menſtruum, 
even with more eaſe than Reſins; as it conſiſts almoſt entire 
ly of water, with which Spirit of Wine is known to unte 
more eaſily than with Oils. Indeed there is alſo a little Oil 
in its compoſition : but this Oil ſeems to be in a perſccily 
| ſaponaceous ſtate; for Gum diflolves wholly and eafily i 


water, without leſſcning its tranſparency in the leaſt. 8 
| 66: 15 own 


"I own that it is extremely difficult to give a very ſitisfac- 
tory account of this matter. We may however venture to 


what hath been already ſaid; relating to the cauſe of the ſo- 
lubility of Oils in Spirit of Wine. We ſhewed TY the 
Oils which diffolve in this menſtruum derive that property 


ficially, and in ſuch a manner as to retain all its virtue; but 
that if this ſame Acid be too intimately united with the Oil, 


| ſo as to have no manifelt power, but be in a manner deſtroy- 
ö ed, and converted as it were into a Neutral Salt, it will not 
* then produce this effet. xx eee 

: A modern author * relates two experiments which agree 


very well with this opinion, and indeed confirm it. He 
mixed together Oil of Vitrivl and Oil of Turpentine; with 
z view to imitate by art a bituminous matter; which, we 
knowz is not at all, or at leaſt ſcarcely, ſoluble in water. 
Theſe two matters being united together produced à red, 
thick compound, which by evaporation became like a natural 


* bitumen. : 3 1 
8 The author obſerves, that when this mixture is juſt made 
of it diſſolves in Alcohol. ; but that in ſome time it changes its 
it, nature, and communicates ſcarce any part of its ſubſtance to 
10t that ſolvent. Now whence can ſuch a difference ariſe, but 


from this; that when the mixture is new; the Acid is as yet 
but ſuperficially united with the Oil, and combines with it 


uld more and more intimately, as the mixture grows older. 
EI. The ſame author, having repeated the experiment with 
ain Spirit of Vitriol, obtained a compound which continued al- 
will ways very ſoluble in Spirit of Wine: becauſe Spirit of Vi- 
tity tnol being much weaker and more aqueous than Oil of Vi- 
ing mol, was incapable of combining ſo cloſely with the Oil of 
Turpentine, as that concentrated Acid did in the former ex- 
- all periment. By the by, there is great reaſon to believe that 
hele tic very intimate union of a. mineral Acid with an oily mat- 
the Wl ttt is the true cauſe why Bitumens will not diffolve in Spirit 
aum, It ſeems therefore pretty probable, that the Acid which. 
wire makes the Oil of Gummy matters ſoluble in water, and re- 
unite Quces it to a ſaponaceous ſtate; is ſo. intimately united with 
e Ol Bl that Oil, that it loſes its properties; and is in a manner con- 
_ ted into a Neutral Salt. Now we know that ſuch Salts 


| own A Ar. Eadows, in a little Engliſh book, entitled The Modern Apother. 
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throw out ſome conjeCtures concerning it; deduced from 


from a manifeſt Acid; which is united with them bur ſuper- 
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are ſoluble in water, but are not fo, for the moſt part, in 
Spirit of Wine. „ ; | . 
If your Tinctures or Elixirs be not fo ſtrong or ſo ſaturat- 
ed as you deſire, you may by dittillation abſtract part of the 
Spirit of Wine which they contain, and by that means give 
them ſuch a degree of thickneſs as you judge proper. But 
the Spirit of Wine thus drawn off conſtantly carries along 
with it a good deal of the aromatic principle. I is a truly 
Aromatic Strong Water. This Spirit of Wine alfo carries 
up with it a portion of thin Oil, wbich is fo much the more 
conſiderable as the degree of heat employed is greater: and 
this is the reaſon why it becomes of a milky colour when 
mixed with water.. . j | 
If you intend to make an Aromatic Strong Water only, 
you need not previouſly extract a Tincture from the vegetable 
ſubſtance with which you mean to prepare your water: you 
need only put it in a cucurbit, pour Spirit of Wine upon it, 
and Aiftil with a gentle heat. By this means you will ob- 
tain a Spirit of Wine impregnated with all the odour of the 


plant. 


a. . K» 


N. 
Of Tartan | 
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PROCESS L- 


Tartar analyzed by diftillation. The Spirit, Oil, and Allo 
; + line Salt of Tartar. J: 


INTO a ſtone retort, or a glaſs one coated with lute, put 
ſome white Tartar broken into ſmall bits, obſerving that] 
one half, or at leaſt a full third, of the veſſel be left empty: 
Set your retort in a reverberating furnace. Fit on a Jarge 
ballon, having a ſmall hole drilled in it; lute it exactiß with 
fat lute, and ſecure the joint with a linen cloth ſmeared wit 
lute made of quick - lime and the white of an egg. Apply * 
firſt an exceeding gentle heat, which will raiſe a Impid 
ſouriſh, pungent water, having but little ſmell, and a bitter- 
Iſh taſte. | Wie 


8 4 


fre a little, and make the degree of heat nearly equal to that 
with white vapours, and with a prodigious quantity of air, 


not open the little hole in the receiver time enough to give it 
vent, it will burſt the veſſels with exploſion. An acid liquor 
will riſe at the ſame time. Continue the diſtillation, in- 
creaſing the heat by inſenſible degrees, and frequently un- 


ceaſe to iſſue, and the oil to diſtil. | . 
Then raiſe your fire more boldly. The acid Spirit will 
continue to riſe, and will be accompanied with a black, fe- 
tid, empyreumatic, ponderous, and very thick Oil. Urge 


2 perfect red heat. This violent fire will raiſe a little Vola- 


tracts the moiſture of the air, runs per deliquium, and hath 
all the properties of a Fixed Alkali. 8 | 
This maſs, being expoſed to a naked fire in the open air, 
burns, conſumes, and is reduced to a white aſh, which is a 
fiery, cauſtic, Fixed Alkali. 


OBSERVATIONS. 


fermentation, do not all contain the juſt and accurate pro- 
portion of Acid neceſſary to conſtitute an Ardent Spirit. 
Many of them, the juices of fruits for inſtance, and eſpeci- 
Alkae ally that of the Grape, are replete: with a ſuper-· abundant 
quantity of Acid, more than concurs to form that product of 
lermentation. This ſuper-abundant Acid, combined with 
, put ſome of the Oil and earth contained in the fermented liquor, 
that produces a ſort of Salt, which hangs for a while ſuſpended 
myth. in that liquor, but after ſome time, when the Wine ſtands 
large quiet in a cool place, ſeparates from it, and forms a ſtone- 
with like incruſtation on the inſide of the vat in which the Wine 
wih k kept. This matter is called Tartar. 

ply x The Lees of Wine reſemble Tartar, in as much as they 
rapid contain, and yield when analyzed, the ſame principles; but 


bittet they differ from it in this, that they contain, moreover, a 


water quantity of earth, of phlegm, and à little Ardent 
When | 3 DI 4 Spirit, 


Chap: 3. PRACTICE or CHYMISTRY. gry. 
When this firſt phlegm ceaſes to come off, increaſe | your 
of boiling water. A thin limpid Oil will rife, accompanied 


phich will iſſue out with ſuch impetuoſity, that if you do 


ſtopping the little hole of tlie receiver, till the elaſtic vapour 
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the fire to the utmoſt extremity, ſo that the retort may be of 


tile Alkali, befides a portion of Oil as thick as pitch. When 
the diſtillation is finiſned, you will find in the retort a black, 
faline, charred matter, which grows hot when wetted, at- 
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Spirit, wick are' only mixed, but not united, with the tar- 
tarous Acid. | 
The reſidue, or fort of rat, which remains in n che cu- 
curbir after Wine hath been deprived of its Ardent Spirit b 
diſtillation, hath alſo a great conformity with Tartar. It e. 
ven contains that portion of Tartar which remained ſuſpend- 
ed in the Wine at the time of its diſtillation: and accord- 
ingly this reſidue of Wine, being analyzed, yields the ſame 
principles with Tartar. 
Hence we ſee, that liquors, which have undergone the | 
fpirituous fermentation, conſiſt of an Ardent Spirit and 2 
Tartarous Acid ſuſpended in a certain quantity of Water. 
In the analyſis of Tartar there are ſeveral things worthy of 
notice. The firſt i is, the vaſt quantity of Air that this wirt 
body yields when it begins to be decompoſed. The chief 
difficulty attending its analyſis ariſes from this air; which if- 
fues out and exerts its elaſtic force with ſuch ;mpetuoſiy, 
that all the precautions above-mentioned are no more than 
neceſſary to prevent the burſting of the veſſels. + 
The ſingular nature of the thin limpid Oil, which, riſes 
| with this air, after the firſt acid phlegm, deſerves likewiſe 
our particular attention. This Oil is one of the moſt pene- 
trating we know. Boerhaave, who diſtilled Tartar without 
having a vent- hole in bis receiver, was obliged, in order ta 
prevent its burſting, to apply 1 it to his retort with a lute ſo 
weak that moſt of the elaſtic vapours might perſpire through 
it; and he obſerved, that, though the neck of his retort en- 
tered above five * into the mouth of his receiver, and 
was luted on as cloſely as poſſible with ſuch a lute, yet this 
light Oil of 'Fartar conſtantly returned back again, as it were, 
— pervaded the ſubſtance of the lute, ſo that a good deal 
of it dropped in a diſh placed on the outſide on purpoſe to 
receive it. This Oil is probably rendered fo active and ſub- 
tile, only by having been exceedingly attenuated by the fer- 
28 motion. This experiment is one of thoſe which 
ſufficiently prove the neceſſity of employing receivers having | 
a ſmall vent-bole, that may be opened and ſhut as. occaſion 
| requires. 
The laſt Werk we ſhall make, on the productions of 
Tartar by diſtillation, relates to the caput mortuum found in 
the retort when the operation is finiſhed. This reſidue is 
very different from that which other vegetable matters afford: 
for, when they are decompoſed in cloſe veſſels, they leave 
nothing but a mere charred matter, in which no ſaline pio- 
Wh 4 and from which no Fixed Alkali can be ob- 


tained, 


"Rn 
* ; 
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tained, but by carrying their analyſis to the utmoſt; that is, 
by burning them in the open air. Tartar, on the contrary, 
only by being diſtilled in cloſe veſſels, without burning it af- 
terwards in the open air, is changed into a ſubſtance which 
hath all the properties of a Fixed Alkali. This is probably 
owing to the 'Tartar's containing the principles requiſite to 
form a Fixed Alkali in a much greater quantity than they are 
to be found in any other ſubſtance. As Tartar thus alkali- 
zated in cloſe veſſels ſtill contains much inflammable matter, 
it might be employed with advantage as a reducing flux, in 
ſeveral operations of metallurgy. cd 
Of all the vegetable matters we know, calcined Tartar 
yields the greateſt quantity of Fixed Alkali; which is like- 
wiſe very pure, and therefore much uſed in Chymiſtry. © 

Burnt Lees of Wine alſo afford a great quantity of Fixed 
Alkali, which is of the ſame nature with that of Tartar. 
75 This Salt is uſed in different trades, and particularly in Py- 

| ing. The French Vinegar-makers collect quantities of theſe 
Lees, which they make up into cakes and dry: while it is in 
ſes this ſtate they call it Gravelle or Gravelee ; and Cendre Gra - 
velee when it is burnt. < x; By 
If the extract of Wine, which remains after the Spirit is i 
drawn off, be gently evaporated to dryneſs, and that dry ( 

matter burnt like Tartar or Gravelle, it will make a fort of : 
Cendre Gravelee very rich in alkaline Salt. EIN 
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1 The Depuration of Tartar. Cream and Cryftals of Tartar. b 
ea N W e , | i 
ſe to EDUCE to a fine powder the Tattar you intend to pu- : 
ſub- rify, and boil it in twenty-five or thirty times as much 
: * water. Filter the boiling liquor through a flannel-bag, and 8 
bie then gently evaporate ſome part of it: there will ſoon form : 
aving | on its fſurface a ſaline cruſt, which is the Cream of Tartar. 
aſton Let your liquor cool, and there will adhere to the ſides of 
1 the veſſel a great quantity of a cryſtallized ſaline matter, 
vs 0 which is Cry/ftal of Tartar. r 
nd In | 1 8 IT 3 = : 
ne. TT 'O0OBSERVATF ONS 
1 Tax rx, when taken out of the vats in which it forms, 
0 py S mixed with a confiderable quantity of earthy parts, which 
1 1 ate not. intimately united therewith, but adulterate it. This 


extraneous 
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extraneous earth makes about two fifths of the whole weight 
of common Tartar; but white Tartar, which is the beſt, 
contains but about a third part of earth. | 
The method of refining Tartar, and freeing it from this 
adventitious earth, is very ſimple, as appears from the pro- 
ceſs. .Earthy matters, which are not intimately combined 
with an Acid in the form of a Neutral Salt, are not diſſolu- 
ble in water: for which reaſon the water, in which crude 
Fartar is boiled, diſſolves the ſaline part only, which paſſes 
with it through the filter; but doth not diſſolve the earth of 
the Tartar, becauſe that earth is not combined with the ſa- 
line part, and fo being only ſuſpended in the liquor remains 
en the filter. 5 1 : 
The ſaline parts of the Tartar, though they are now ſepa- 
rated: from the grofs earth with which they were mixed, are 
not yet perfectly pure. Theſe firſt Cryſtals of Tartar have a 
diſagrecable ruſſet colour, and are not tranſparent: this is 
owing to their being coated over, as it were, with a fatty 
matter, which alſo is foreign to their nature, and may be ſe - 
parated from them without decompoſing them in the leaſt. 
The eryſtals of Tartar are but ſeldom perfectly depurated 
im Chymical Laboratories; becauſe the operation doth not 
ufually ſucceed well on ſmall quantities: but there are ma- 
nufactories which do it by the great, and ſupply. the Chy- 
miſts,” as well as the ſeveral tradeſmen, with very fine and 
very pure Cryſtals of Tartar. Theſe manufactories are chief- 
ly ſet up in the neighbourhood of Montpelier: Mr. Files, 
a celebrated Profeſſor of Medicine, hath in the Memoirs of 
the Academy for 1725 deſcribed the operation as performed 
in one of theſe works. He tells us, that having ſeparated tha 
earthy part from the Cryſtals of Tartar, by boiling and filter- 
ing, they diflolve them again, and boil- them in large cal- 
drons, mixed with a white ſaponaceous earth, which cleanſ- 
es and whitens them to perfection. „„ b 
The ſaponaceous earth is found near the works; but it 18. 
not the only one that may. he. employed for this purpoſe; 
fince, as Mr. Fiſes obſerved, they have ſucceſſively; made uſe 
of ſeyeral different earths in that very work, and that the 
earth they now uſe hath not been long employed. There: 18 
reaſon to think that moſt ſaponaceous earths might anſwer 
the purpoſe of refining Cryſtal of Tartar : but one neceſſary 
condition is, that they be altogether indiſſoluble by Cryſtal of 
Tartar, which being acid diſſolves many ſorts of earth; 10! 
if they have not this quality, they will form a Neutral dalt 
with the ſaline part of the Tartar, the nature of which then 


wit 
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vill entirely change, and convert it into ſoluble Tatar, as 
will appear by the experiments that follow. 


ers rar of TARTAR N with ſeveral SUBSTAN- 
| CES, ? 


\ 
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Cryſtal of Tartar combined with Abſorbent Earthe. rods 


Tartars. 


* * 


OIL an Abſorbent Earth, ſuch as Chalk, in a pan with 

water; and, when you perceive the Earth thoroughly 
divided, and equally diſtributed through the water, throw 
into a pan, from time to time, ſome pulverized Cryſtal of 
Tartar, which will excite a conſiderable efferveſcence. Con- 
tinue thoſe projections, till you obſerve no efferveſcence ex- 
cited thereby. All the Abſorbent Earth, which obſcured the 
tranſparency of the water, and gave it an opaque white co- 


bines with it; and when the combination is perfected, the 
liquor will be clear and limpid. Then filter it, and there 
will zbe left on the filter but a very ſmall quantity of earth. 
Evaporate all the filtered liquor with a. gentle heat; and then 
fet it in a cool place to ſhoot. Cryſtals will form therein 
having the figure of flat quadrangular priſms, with almoſt 
always one, ſometimes two, of the angles of the priſm ſhav- 
ed down, as it were; and then the ſurfaces at each end are 
oblique, anſwering to thoſe depreſſed angles. Theſe cryſtals 


Soluble Tartar. 


GBSERVATIONS. 
cars AI of Tartar is a ſaline ſubſtance of a fingular na- 


one: it hath only the form of one; its principal properties 
being thoſe of an Acid. Nevertheleſs it is not a pure Acid; 


which give it the property « of * and it is ſcarce 
3 5 diſſolvable 


lour, will gradually diſappear as the Cryſtal of Tartar com- 


are a Neutral Salt, which readily diſſolves in water; a true 


ture. Though it cryſtallizes like a Neutral Salt, yet it is not 


for it is united with a certain quantity of Oil and of earth, 
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diſſolvable in water. It is a middle ſubſtance between an 
Acid and a Neutral Salt, It is an Acid half-neutralized, 
on which account it is capable of acting like an Acid on all 
ſubſtances ſoluble by Acids, and ſo of being converted into 
a perfectly Neutral Salt by combining with them to the point 


bl ſaturation. 


In the experiments made to neutralize Cryſtal of Tartar, 
Fixed Alkaline Salts alone were formerly uſed. Meſſrs. Du— 
Hamel and Groſſe were the firſt who diſcovered that Abſorb- 
ent Earths might be ſubſtituted for Alkalis, and would pro. 
duce nearly the ſame effects on Cryſtal of Tartar. The ex- 
periments made by theſe two Academicians in conjunction 
are circumſtantially related in two curious Memdirs on this 
ſubject, given in by them jointly, and printed with thoſe of 
the Academy for 1732 and 1733. From theſe Memoirs we 
took the. proceſs here given, and ſhall alſo borrow from 
thence molt of the remarks we are now going to make. 

Stone-lime holds, as it were, the middle place between 
mere Abſorbent Earths and Fixed Alkalis. Now; ſeeing 
Cryſtal of Tartar may be converted into a Neutral Salt by ei- 
ther of theſe two ſubſtances, it follows, that lime ought to pro- 
duce the ſame effect upon it. Accordingly Meſſrs. Duhamel 
and Grofle found it to be ſo upon trial: having formed, with 
Lac calcis and Cryſtal of Tartar, a Neutral Salt perfectly 
like that which reſults from the union of that faline mat- 
ter with Chalk. Cremor calcis, or that ſalino - terrene pellicle 
which forms on lime- water, produced the ſame effect: but, 
what is moſt ſingular is, that lime-water itſelf, though it be 
clear and limpid, and conſequently doth not ſeem to contain 
any earthy particles, produced nevertheleſs a great efferveſ- 
cence with Cryſtal of Tartar, and neutralized it as perfectly 
as Cremor calcis, or water ever ſo much impregnated with 
Chalk. This ariſes from hence, that a great quantity of the 
ſalino-terrene matter, which forms the Cremor calcis is diſ- 
ſolved in the lime- water. 
Though lime-water neutralizes Cryftal of Tartar as per- 
fectly as Chalk does, and though the Cryſtals of ſoluble Tat- 
tar, or neutralized Tartar, thereby produced, be like thoſe 
which have Chalk for their baſis, yet Meſſrs. Duhamel and . 
Groſſe obſerved ſome differences, worthy of notice, between 
the phenomena accompanying the production of theſe two 
Neutral Salts, which reſemble each other ſo much that they 
feem .but one and the ſame ſpecies of Salt. 'The principal 
difference cenſiſts in this, that the water containing the Tar- 


tar neutralized by Chalk is very limpid, and leaves but _ 
| 1 | ma 


{mall quantity of earth on the filter; whereas the lime - water, 
with which Tartar hath been neutralized, leaves on the filter 
a conſiderable quantity of earth. 

This muſt appear the more ſurpriſing, that . Aer re- 
plete with Chalk was, before its union with the Cryſtal of 
| 'Fartar, turbid and opaque z whereas the Lime water was at 


this to ariſe from hence, that the efferveſcence excited, while 
the Cryſtal of Tartar diſſolves the matter contained in lime- 


with Chalk ſuſpended in water. 

« If we conſider,“ ſay they, C that in a great efferveſcence 
« a conſiderable quantity of the acid Spirit is evaporated, 
« we ſhall eafily perceive, that, the more of that Spirit 
« eſcapes, the more of the earth of the 'Partar will be pre- 
« cipitated. Now, as the efferveſcence with lime-water is 
« more conſiderable, and as there is leſs alkaline earth to 
« check, as it were, and reſtrain the Acid, than in the ex- 
« periment with Chalk, a greater quantity of the acid Spir:t 
« may- efcape z which being entirely loſt will cauſe more 
« earth to precipitate in this caſe than in the other, where 
« the Acid is all at once attracted by a great deal of alka- 
« line-earth: and accordingly this was the reaſon that our 
« Tartar diffolved by Chalk depoſited, in cryſtallizing, a grey 
« earth, which was ſcarce Perceivable in the r 
„ made with Lime- water. 


« be contained in lime, may have partly occaſioned the pre- 
« cipitation of this earth.” ''Vhe exiſtence of this Acid, 
which theſe gentlemen ar that time only ſuſpected, hath been 


by thoſe which Mr. Malouin hath publiſhed. This Acid is 


the Vitriolic, which, in combination with fome of the earth 


greatly to the probability of Meſſrs. Duhamel and Groile's 
laſt conjecture. I ſhall now explain how I conceive the Vi- 
triolic Acid in lime may occaſion the copious precipitate 
which falls in lime-water, when Cryſtal of E artar is neu- 
tralized by it. 

The quantity of Vitriolic Acid eontilibed in lime 1s wy 
inconſiderable; ſo that to convert it into a Neutral Salt re 
quires its intimate union with a very ſmall quantity of the 
earthy and abſorbent parts. Hence it comes to paſs, that, 
when water s poured upon quick- lime, in order to make the 


Lime-water, it in ſome ſort divides the lime into two parts. 
TW 
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firſt clear and limpid. Meſſrs. Duhamel and Groſſe ſuſpect 


water, is greater than that which is produced By. its union 


Vet perhaps, ſay they, an Acid, which we ſuſpeCt to 


ſince demonſtrated by ſeveral experiments, and particularly 


of the lime, forms a fort of Selenitic Salt; which adds 
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All the particles of Abſorbent Earth, which had not contract. 
ed an union with the Acid, are at firſt barely ſuſpended in 
the liquor, the tranſparency of which they deſtroy, giving ic 

an abe white colour; and this is wh makes the Lac cal. 
but they ſoon ſeparate from it, and fall to the bottom, 
in ak form of a precipitate 3 ; becauſe they are not ſoluble in 
water. By this precipitation the liquor becomes limpid, and 
L remains impregnated only with fuch of the earthy parts as 
are united with the Vitriolic Acid, in the form of a kind of 
| Neutral Salt, and have by that union acquired. ſolubility, 
But the Vitriolic Acid finding many more Abſorbent parts 
in the lime than were neceſſary to-neutralize it, in a manner 
over - doſed itſelf with earthy parts, and thereby exceeded the 
bounds of a. perfect Neutrality. 
On the other hand, it hath been hewn, * Cryflal of 
Tartar is an imperfect Neutral Salt. Now theſe two Salts, 
which are neither of them perfectly Neutral, differ from a 
perfectly Neutral Salt by properties directly oppoſite to each 
: other; ſceing the Selenitic matter in Lime exceeds in its 
abſorbent or alkaline quality, and Cryſtal of Tartar ene, 
on the contrary, in acidity. 
; | What mult be the conſequence, therefore, of mixing theſe 
| two ſaline matters togetber? The fame as when an Acid is 
mixed with a Fixed Alkali; that is, the Salt which exceeds 
in acidity will combine with the ſuper-abundant alkaline 
earth of the Selenitic Salt; fo that theſe two ſaline matters 
will both become perfectiy Neutral. Salts. Yet theſe two 
Neutral Salts ave not the ſame degree of ſolubility in water. 
The neutralized: Cryſtal of Tartar diffolves very readily in 
water, and is for that reaſon called Soluble Tartar : the Se- 
lenitic Salt, on the contrary, is hardly diſſolvable in it at all. 
Now it is a rule that, when two Salts of this nature meet 
together, the moit ſoluble always remains united with the 
water, excluſive of the other, which is forced to precipitate. 
This I imagine to be what happens in the preſent. caſe; and 
the precipitate which we fee tall, in the lime- water employ- 
ed to neutralize Cryſial of Tartar, ſeems io me to be no o 
ther than the Selenitic Salt of the Lime; which, being leis 
ſoluble than the neutralized T Vartar, gives place to it, _ 
ſepa-ares from the liquor. : 
Indeed we cannot, in my opinion, account for the preci- 
pitate under conſideration, any other way, than by ſuppoſing 
it to be a portion either of the earth of the Cryſtal of Lartar, 
or a portion of the Lime. Now, either of theſe: earths is 
difpivablc by. Acids; ; whereas the precipitate in een . 
cording 
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cording to the obſervations of Meſſrs. Duhamel and Groſſe, N 
is not ſo: and this ought to be the caſe, if the precipitate be pip 4 
nothing but the ſelenitic Salt of the Lime, which being a 1 
Neutralized Salt, partly conſtituted by the moſt powerful of A 
all the Acids, mult be unalterable by any Acid whatever. 1 115 

Meffrs. Duhamel and Groſſe made a great many experi- e 
ments on the combinations of Cryſtal of Tartar with differ- A 
ent ſorts of earths. The reſult of the whole is, that there i 
re ſome earths which this Acid diſſolves, and which con- {l 0 j 
tract ſuch an union with Cryſtal of Tartar, that they not 14 
only change its external character, that is, its tendency to 14 q 
cryſtallize, and its indiſſolubleneſs in cold water, but alſs A 
entirely alter its taſte and other qualities. In a word, thoſe l 0 
earths produce on this Salt all the effects of alkaline Salts. MY: 
Theſe earths are ſuch as are called Abſorbent Earths; ſtone- „ 
lime, animal- lime, cretaceous earths, a portion of taleined | 085: [ 
grpſum, and of potaſh; in ſhort, all ſuch as diſtilled vine- 45 9 
exr is capable of diſſolving: this is the mark by which thoſe | 1 
earths, which are qualified to neutralize Cryſlal of Tartar, | N 
and to render it ſoluble, may be diſtinguiſhed. | 1 0 

Meſſrs. Duhamel and Groſſe found alſo upon trial, that _ 
there are other earths, on the contrary, which are, in a man- | 4 0 | 
ner, inacceſſible to the Acid of Cryſtal of "Tartar z that they „ 
take up, indeed, the groſſeſt and redundant Oil of the Tar- 8 
tar, but without affecting its faline part at all: and it theſe Wu 


earths are ever obſerved to form any union with the Cryſtals 
of Tartar, as happens in the refineries near Montpelier, that 
union is only ſuperficial, not intimate; and therefore it al- 
ters none of the characters of the Salt. Among theſe earths 
are the clayey, bolar, ſandy earths, and others of that kind. 
Hence Meflrs. Duhamel and Grofle conclude, that theſe are 
the earths which ought to be employed in the purification 
and whitening of Cryſtal of Tartar. Vinegar is here alſo 
the teſt by which it may be known whether an earth intend- 
ed {or this purpoſe be fit for it: for you may be ſure that it 
will form no union with Cryſtal of Tartar, if the Acid of 
Yaegar be incapable of en it. 
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PROCESS u. 


Cr yflal of Tartar ooubined with Fixed: Aal. The Vege. 
table Salt. +119 pac s Salt.” Tit ern 246476 fon: * Selu- 
ble Tartars. | 
1* eight p Darts of water diffolve. one part of 2 yory pure al- 
kaline Salt, perfectly freed from the phlogiſton by calci- 
nation. Heat this lixivium in a ſtone pan ſet on a ſand - bath, 
and from time to time throw into it a little powdered Cream 
or Cryſtal of Tartar. Each projection will excite a great 
efferveſcence, attended with many bubbles, which will rife 
to a conſiderable height one over the other; Stir the liquor 
when the efferveſcence cause and v win Ke it begin 
ain. 
e no efferveſcence appears upon Mining the ewe, 
add a little more Cream of 'Lartar, and the ſame phenomena 
will be renewed. Go on thus till . . obtained the 
point of perfect ſaturation.” 

Then filter your liquor. If the Alkali vou ie oY of 
was the Salt of Soda, evaporate your liquor quickly to a pel- . 
licle, and there will {hoot in it cryſtals of nine ſides,  reſem- 
bling a coffin ; the bottom part thereof being concave, and 
ſtreaked with a great many parallel lines; and this is Sarg- 
nette's Salt. It you have employed any other Alkali but 
Soda, or the baſis of Sea-ſalt, evaporate your liquor flowly 
to the conſiſtence of a ſyrup; let it ſtand quiet, and there 
will ſorm in it cryſtals having the figure of flatted parallel 

lopipeds; and this is the Kaba nee or 7. artarized 
Tartar. | 


OBSERVATIONS. 


| SEEING- -pure Abſotbent Fanks are- capable af neutraliz- 
ing Cryſtal of Tartar, and converting it into Soluble Tartar, 
there is {till more reaſon to expect that Fixed Alkalis ſhould 
| fleſs the ſame property, as they have a much greater : afſini- 
ty with Acids: and accordingly Cryſtal of "Tartar always 
forms, with every ſpecies of thelc ſalts, a Neutral Salt which 
is a Soluble Tartar. 
A Soluble Tartar, formed by: the union of Cryſtal of Tar- 
tar with Tartar converted into an Alkali by fire, hath been 


long uſed in medicine as a gen: tle {aponaceous _—_— 
L | | | nown 


known by the names of Tartarized Tartar, or the Fegeta- 
ble Salt. But the Soluble Tartar, prepared by combining 
Cryſtal of Tartar with the Alkali of Soda, which, as we re- 
marked before, is analogous to the baſis of Sea-falt, and dif- 
ferent from all other Alkalis, was not well known to Chy- 


tion for that year *. 


* ” 


it had been for ſeveral years in high reputation, and preſerib- 
ed inſtead. of Tartarized 'Partar, which became almoſt quite 
neglected. But M. Saignette, a phyſician of Rochelle, who 
was the firſt inventor and vender of this Salt, did. not pub- 

liſh the preparation of it, which he kept as a ſeeret : and 


which this medicine had acquired; for men are naturally in- 
elined to put a much greater value on ſecrets, than on what 
is univerſally: known. He gave it the name of Sal Paly- 
cbreſtum; and the public called it alſo Saignette's Salt, and 
Rochelle Salt. Since the diſcoveries of M. Geoffroy and M. 
Bouldue were publiſhed, the method of preparing this Salt 
hath been no ſecret z it was deſcribed in Diſpenſatories, and 
every apothecary hath made it ever ſin ee. 
Saignette's Salt, as well as every other Soluble Tartar, 
melts when laid on live coals, boils up, emits fmoke, and 
leaves a black charred matter behind. This reſemblance of 


the vapour which exhaled in burning it, and is the fame with 
that of Tartar, were the firſt notices that led M. Bouldue to 
ſuppoſe this Salt to be a ſoluble 'Fartar. On examining” the 
alkaline coal produced by the calcmation, and comparing it 
with that left by Tartarized Tartar, he perceived there was 
ſome difference between them. At laſt his friend, M. Groſſe, 
having adviſed him, as he tells us in his Memoir, to com- 
bine Cryſtal of Tartar with the Salt of Soda, and to examine 
the new Salt that would reſult from their union, M. Boulduc 
immediately ſuſpected that it muſt produce a ſpecies of Solu- 
ble Tartar, which might potkbly prove to be the Salt in que- 
ſtion. Nor was he miſtaken, in his conjeRure : for with theſe 
two ſaline ſubſtances he actually compoſed a Salt perfectly 
like Saignette's. f od ed 4 


* 


* It could not be any longer concealed; for M. Geoffroy having made 
ſome experiments on the ſame ſubject, without knowing any thing of u hat 
M. Boulduc had done, likewiſe diicovered it. Sce the Hiſtory of the Aca- 

7 | Under 


miſts till the year 1731, when M. Bouldue publiſhed the 
preparation in a Memoir printed in the Academy's collec- 


Not but that it was very much uſed before that time: for 


this probably contributed not a little to the great eſteem 
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Under the head of Borax we remarked that it contains an 
Alkali like the baſis of Sea-falt. This Alkali is not perfect. 
ly neutralized by the ſedative Salt, which is alſo contained in 
Borax: for its alkaline properties are ſo perceptible as to have 
led fome Chymiſts to think that Borax was only an Alkali of 
2 particular kind. This induced M. le Fevre, a Phyſician at 
Uzes,: and one of the Academy s correſpondents, to com- 
bine Cryſtal of Tartar with Borax, and to examine the re. 
falt.: -He- communicated to the Academy his experiments 
on this ſubject; by which he found that the combination of 
theſe two ſaline matters forms a Soluble Partar, but greatly 
different from Saignette's Salt; eſpecially in that it doth not 
cCryſtallize, but remains in the form of a gummy matter, 

and retains all the acidity natural to pure Cream or Cryſtal 
of Tartar: a circumſtance which is very remarkable. 

Mr. Lemery had the curioſity to repeat M le Fevre's expe- 
riment, and found that this ſingular Soluble Tartar had the 
praperties aſcribed to it by the inventor. ': The proceſs he re- 
commends for making the experiment with. ſucceſs is as fol- 
OO COS CRITNC ACTI 3s Ye 

& Take four ounces of Cryſtal of Tartar finely pulverized, 
« and. two ounces of Borax carefully powdered, and put 
4 theſe two Salts into a flint-glaſs body. Pour on them two 
«© ounces of water, and ſet the cucurbit into a ſand- bath. 
« Warm it with a gentle fire, and then increaſe the heat ſo 
ec as to make the liquor boil for a quarter of an hour; which 
c will produce a perfect diſſolution of the Cream of Tartar 
ec and Borax. After the diſſolution of theſe two Salts unit- 
« ed together, the liquor will remain clear and limpid, 
<« though the boiling hath diſſipated a good deal of it. It 
« the liquor be ſtill further evaporated, the remainder will 
«© have the conſiſtence of Honey, of Furpentine: and, if 
e the evaporation be carried till. farther, with a gentle heat, 
cc the matter remaining will in colour reſemble” the gum of 
ee a-plumb-tree, and yield to prefſure as that does; and, if 
te it be expoſed to the air in a damp place, it will grow moilt 
« and run, almoſt like Salt of Tartar :* a new and ſingular 
property, which belongs neither to Borax nor to Cryſtal of 

Tartar, when they are not combined together. 
All Soluble Tartars are eaſily decompounded, by means 
of a certain degree of heat. They yield in the diſtillation 
the ſame principles as 'Tartar; and the Alkali that remains, 
when they are perfectly calcined, conſiſts of that which the 
Tartar naturally affords, and of the alkaline matter with 
which it was converted into a Neutral Salt. e 

| | EE eſe 
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Theſe Neutral Salts, reſulting. from the union of - Cryſtal 
of Tartar with any alkaline matter, are alſo decompaunded 
by all the Acids, even by vinegar, which nevertheleſs is an 
Vily Vegetable Acid, and confequently of the fame kind 
with Cryſtal of "Tartar. The reaſon of this is that the Acid 
of Vinegar, though blunted by much phlegm and oil, muſt 
be conſidered as a free and pure Acid, when compared with 
Cryftal of "Tartar ;. which is ſtill more embarraffed with hete- 
rogeneous matters, ſo as to be a ſemi- neutral Salt. 

When Soluble Tartar is decompounded by an Acid, the 
Cryſtal of Tartar, which helped to conftitute the Neutral 
Salt, is then wholly recovered. This faline matter, being 
ſeparated from that which rendered it ſoluble in water, ceaſes 
now to be ſo, and for that reaſon precipitates to the bottom 
of: the 20h td ens 

The Neutral Salts, reſultin 
Soluble Tartar by an Acid, differ according to the Acid 
made uſe of. From Saignette's Salt decompounded by the 
Vitriolic Acid M. Boulduc obtained a true Glauber's Salt, 


and a precipitate of Cryſtal of Tartar: and this he juſtly ad- 


duces as a demonſtrative proof, that Saignette's Salt is no 
other than Cryſtal of Tartar neutralized by a Fixed Alkali 
analogous to the baſis of Sea- allt. | 
Though all Soluble 'Tartars may be decompounded by A- 
cids, as hath juſt been ſaid, yet they do not all forſake their 
baſes with equal facility. Mefirs. Duhamel and Groſſe found 
that, in this reſpect, they obſerve the following order, be- 
ginning with thoſe which afford the readieſt and moſt copi- 
ous precipitate : viz. Soluble Tartar made 1. with Potath ; 
2. with Chalk; 3. with uncalcined Oyſter-ſnells; 4. with 
Stone-Lime; g. with calcined Oyiter-thells; 6. with Salt of 
Tartar; 7. with Salt of Soda; 8. and laſtly, Tartar made 
bluble with Borax is not precipitated by diſtilled vinegar. 
It is not eaſy to account for this difference between Soluble 
Tartars, If the Salt of Soda were more alkaline than 
dalt of Tartar, and Borax more alkaline than the Salt of So- 
da, it might be conjectured that the more alkaline the mar- 
ers are with which Cryſtal of Tartar is neutralized, the cloſer 


8 the union it contracts with them; ſince it is plain, from 


Vhat hath been ſaid on this ſubject, that though Soluble 
artars, which have for their baſis Abſorbent Earths only, 
not converted into Lime, are more eafily decompounded 
Wan thoſe which are rendered ſoluble by Limes; and theſe 
ain more eaſily than thoſe which have a Fixed Alkali for 
kicir baſis, But, on the contrary, the Salt of Soda is lets | 


alkaline 


g from the decompoſition of 
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Wkaline than Salt of Tartar, and Borax ſtill leſs than the 
Salt of Soda. 5 5 e e 
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PROCESS M 


1 
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Cry/tal of Carter combined with Tron.” Chalybeated Tartar. 
Tintture of Steel with Tartar. Soluble Chalybeated Tar. 


. f 


IX four ounces of Iron, in filings, with one pound of 
IVI white Tartar, finely pulverized. Boil the mixture in 
about twelve times as much water as you took of Tartar. 
When the ſaline part of the Tartar is diſſolved, filter the li- 
quor boiling-hot through a flannel bag, and then ſet it in a 
cool place. In a very little time cryſtals of a ruſſet colour 
will ſhoot therein. Decant the liquor from theſe cryſtals; 
evaporate it to a pellicle, and ſet it again to cryſtallize, Go 
on in this manner till it will ſnoot no more. Collect all the 
Salt you bave thus obtained, and keep it under the name of 
Chalybeated Tartar. 


Io make the Tincture of Steel with Tartar, mix together | 
ſix ounces of clean Iron filings, and one pound of white | 
Tartar in powder. Put this mixture into a large iron kettle, 1 
and pour thereon. as much rain-water as will moiſten it. 

Make a paſte of this matter, and leave it thus in a mals 7 
for twenty-four hours. Then pour on it twelve pounds of t 
rain- water, and boil the whole for twelve hours ar leaſt, ſtir- b 
ring the mixture frequently, and adding from time to time © 
ſome hot water, to ſupply the place of what evaporates. : 


When you bave thus boiled the liquor, let it ſtand quiet for 
ſome time, and then pour it off from the ſediment at bottom. 
Filter, and evaporate to the conſiſtence of a ſyrup; and you 
have the Tincture of Mars with Tartar. "The Diſpenſato- 
ries generally order an ounce of rectified Spirit of Wine to 
be poured on this Tincture, in order to preſerve it, and t0 
keep it from growing mouldy, as it is very apt to do. 

| Soluble Chalybeated Tartar is prepared by mixing fou! 
| ounces of Tartarized Tartar, with one pound of the Tincture 
of Mars with Tartar, and evaporating them together in an 
iron veſſel to dryneſs; after which it is kept in a well ſtopped 
phial, to prevent its growing moilt in the air. 
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three preparations of this proceſs are medicines very 


x 


1 ho 24 93 wy 5 S& 41 8 4. 2 . 
well known and wuch uſed. + There is even reaſon to think 


that thoſe, who firſt thought of combining Tärtar in this 
manner with Tron, -had it in their view to prepare compoſi- 
tions ufeful in medicine; rather than merely to produce new 
combinations, for the improvement of Chymiſtry. Indeed: 
were we to conſider only the account here given of the man- 


ner in Which theſe three compoſitions are made, we ſhould 
be inclined tö think Cryſtal of Fartar incapable'of diſſolv- 
ing Iron ſo thoroughly and radically, that, from the union 


of theſe two ſubſtances, a Neutral Metallic Salt ſhould ariſe, 
a Tartar neutralized and made ſoluble by Iron. For it is 
very certain that the firſt of theſe preparations, which is cal- 
led Chalybeated Tartar, is nothing but the. ſaline part of 
Tartar diſſolved by boiling water, and then precipitated and 
cryſtallized alohg with particles of iron, that are reduced, at 
moſt, into a'ruſt; or a crocus only, but have contracted no 
union with the cryſtal of Tartar, which remains as Acid and 
is indiſſoluble after this preparation as before. Accordingly 
it is called only Chalybeated Tartar, and not 'Soluble Chaly- 
beated Tartar : and, as this latter name hath been given on- 
h to the Tartarized Tincture of Mars compounded with 
Tartarized Partar; that is, with Tartar rendered ſoluble by 
a Fixed Alkali, and not by Iron; there is reaſon to preſume, 
that the Tincture of Mars alone was not thought worthy of 
being called a Soluble Chalyheated Tartar; but that the 
name; importing Tartar rendered ſolublè by Mars, belongs 
to that Tincture only when-compounded with a true Soluble 
Tartar #3 993 £169 05 65, QU een an mt 100 77 on 

It is nevertheleſs very certain, that the Tincture of Mars 
made with Tartar contains a true Soluble Chalybeated Tar- 
tar; that is, a Neutral Salt conſiſting of Cryſtal of Tartar 
united with Iron, and rendered ſoluble by that union. The 
long boiling, neceſſary to prepare this Tincture, gives the 
Acid of Tartar time to diſſolve the Iron radically, and to u- 
nite very cloſely therewith : but this is not the caſe in the 
preparation of Chalybeated Tartar; to make which the Tar- 
tar is boiled in water only as long as is neceſſary for the diſ- 
ſolution of its ſaline parts; that is, about a quarter or halt 
an hour; in which ſpace the Acid of the 'Fartar can ſcarce 
begin to act on the ſurface of the Iron: for Acids have not 
o quick an effect on metals, as on Alkalis and Abſorbent 


varths, Metallic ſubſtances, being vaſtly more compact, are 
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not near ſo ſoog diſſolved by Acids, and eſpecially by vege- 


table Acids, weakened with Heterogencous N n as the 


e Tartar 45, 
I thought the difÞplyrion o Iron: by T artar a. point of ful, 


5 Feient i importance to deſerve a little more attention than hath 


commonly been given to it; and for that reaſon reſolved 10 
examine, and trace with care, the Phenomena Sbſarrable 1 in | 
this. operation. 

As the crude Tartar; employed in making the Tartarized 
'TinQure of Mars, is replete with many oily and. 15. Parts, 


; which: cannot but obſtruct the diſſolution of the. 1 ron, and 


reyent our. ſcein 8 clearly how chat diſſolution is carried on, 

thought. it better to make uſe of Cream, ar Cryſtals, of 
Fartar, which, being pure and freed from all thoſe hetero- 
geneous parts, diſſolve in boiling water withqut Prejudicing 
its tranſpareu cy). 

I therefore pulyerized Cream of Tartar and. diſſolred as 
much thereof in, boiling water as it ce take up. This 
ſolution L poured boiling hot into a matraſs, at the bottom of 
which J laid ſome ſine iron wire cut into ſmall pieces. I ſet 
the matraſs in a ſand-bath; and having heated it fo as to 
make the liquor boil, I obſerved that, the inſtant before it 
boiled, the liquor began to act very perceptibly upon the 


Iron, in the ſame manner as other Acids act upon metallic 


ſubſtances; that is, there appeared on the ſurfaces of the lit- 
tle bits of Iron ſmall bubbles, which immediately roſe to the 
ſurface of the liquor, and ſucceeded each other ſo faſt, that 
they formed lines, or jets, ſeemingly continued from the ſur- 
face of the Iron to the ſurface of the liquor, which, little by 
little, acquired a faint tinge of yellow. 

When the liquor was heated fo as to boil, the diſſolution 
fill went on, but much more briſkly, and ul liquor acquir- 
ed a deeper colour. After boiling about an hour, the 11quor, 


which at firſt was very clear, became turbid, and of an o- 


paque white; which made me think, that gh of the Cream 
of Tartar, diſſolved thercin, began to precipitate. | 

I ler the whole boil ſome time longer, and the white pre- 
cipitate becoming more conſiderable, I reſolved to filter the 
liquor, which paſſed through clear, and tinged with a green- 
Hh yellow, There remained on the filter a whitiſh ſediment, 
which 1 found to be true Cream of Tartar. The filtered li. 


quor talted much like a ſolution of Copperas. 1 evaporated 


it in a glaſs baſon, ſet in a ſand-heat, but no pellicle appear” 
ed; which made me conclude that it would produce no cry” 


Nas: accordingly, having taken ſome of it out of the mw 
* 


— 
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when it was confiderably reduced by evaporation; and ſet it 
eee nee Te NS. 
The reſt of the liquor I evaporated to dryneſs: it left a 
blackiſh brown reſiduum, which had the ſatne tafle with the 
Fquor before evaporation, but much ſtronger. This reſidu- 
um melts very readily in the mouth, without leaving on the - 
tongue the leaft gritty particle. Being expoſed very dry to 


k 
— 


— 


| the air, it grows morft, and runs into a liquor in a very . 
| tle time. It diffolves eafily and readily in a very ſmall 
. | 


quantity of cold water. This ſolution being mixed wich Fix- 
ed Alkalis, in various proportions, doth not grow turbid, 
nor drops any precipitate; but with a decoction of galls it 
makes ink. Acids give it a much clearer colour, and at firſt. 
produce no precipitation; but, in a quarter of an hour, there 
appears a precipitate much of the ſame colour with the ſolu- 
tion. This precipitate is no other than Cream of Tartar, 
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by tinged of a ruſſet colour by the liquor, which grows turbid, | | 
of and a little whitiſh, when the precipitate begins to form. | 

ſe Theſe experiments, and the circumſtances attending them, 

he will not allow us to doubt the truth of what I advanced con- 

* cerning the Tincture of Mars made with Tartar, viz. that 

ho it is nothing but Cryſtal of Tartar by which Iron is diſſolved, 

lic and which is rendered ſoluble by that metal. We ſee at the 

I. very firſt that Cryſtal of Tartar acts upon Iron, juſt as othet 

hs Acids do. Indeed this metallic ſolution is not precipitated 

that by Alkalis: but we know that Alkalis poſſeſs the property 

5 diſſolving Iron, eſpecially when the metal is previouſſy divid- ä 

e by ed by an Acid; fo that there is reaſon ta think this may he 

the caſe, when an Alkali is mixed with our Soluble Chaly- 

tion beated Tartar. „„ 

wir- As this Soluble Tartar is a 1 and oily Salt, it is 
quot, Alo poſſible that it may be diſſolved entirely by the Alkali, : 
— vithout ſuffering any decompoſition z eſpecially as Alkalis 

—— decompound Neutral Metallic Salts, by means only of the 

N ronger affinity which they have with the Acids, than with 
pre- the Metals, of which thoſe Salts are compounded. Now, 
r the 2s our Soluble Chalybeated Tartar is compounded of that 
reen- BY Metal which the Alkali diſſolves with the greateſt eaſe, and 
ment, of that Acid with which it hath the leaſt affinity of any, it 
ed li- 8 very poſſible that it may not have a greater affinity with 
"rated the Acid than with the metallic baſis of this Salt, and ſo be 
pear- Wil "capable of decompounding it. However, as this Soluble 
0 cty- balybeated Tartar makes a black liquor with a decoction of 


balls, and as nothing but Iron diflolved by an Acid haih 
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that property, it may be ſafely concluded, that this Salt real. 

ly conſiſts of Iron diſſolved by the Acid of Tartar. - 
The precipitate which a ſolution of this, Salt lets fall, on 

the addition of an Acid, is "another proef that it conſiſts of 


theſe two principles : : for this precipitate can be no other than 


the Tartarous Acid, which, being the weakeſt of all Acids, 
is ſeparated from the Iron by the Acid added to the ſolution; 
which Acid unites with the Martial baſis, and forms another 
Neutral Metallic Salt, according to the Acid employed. 


Laſtly, the great ſolubility of the deſiccated reſiduum of the 


Tincture of Mars, made with Tartar, is a very ſtrong and 
deciſive proof, that this reſiduum i is no other than Iron diſ. 
ſolved by the Acid of Tartar : for what elſe can It be? No- 
thing but Iron and Cryſtal of Tartar is made uſe of in the 
operation; and neither of theſe two ſubſtances ſingly 1 Is ſo 


ſoluble as this new body. 


We know, moreoyer, that Cryſtal of Tartar, which itſelf 


3 indifloluble, forms a Soluble 1 6 when combined with 


ure Abſorbent Earths, though theſe matters be till more 
indiſſoluble than it, or rather, are not ſoluble at all. Hence 
it is very natural to conclude, that our reſiduum is a Tartar 
rendered ſoluble by Iron. This Chalybeated Tartar is even 


more ſoluble than any otber ſort of Soluble Tartar; for it 


very readily grows moiſt in the air, and runs wholly into a 
liquid ; on which account it is not ſuſceptible of cryltalliza- 
tion. 


J return to one of the circumſtances attending. my experi- 


ment, which it is proper I ſhould account for; though I hare 


hitherto only mentioned it, without more particular notice, 
that I might not break the connection between facts, and the 
conlequences reſulting from them. Ihe circumſtance I mean 
is the precipitation of the Cream of Tartar diſſolved in the 


liquor, which, 1 faid, happens when the faline ſolution bath 


boiled upon the Iron about an hour. Ibis precipitation of 


| the Cream of "Tartar may be partly occaſioned by the evapo- 


ration of the water in which it is diſſolved: for the water 
having taken up, as was ſaid, as much Cream of Tartar as 
it was capable of diſſolving, 5 the quantity of water comes 
to be leſſened, a proportional quantity of Cream of Tartar 
muſt precipitate. 

But ſome other cauſe muſt alſo contribute to produce this 
prec: ipitatic on: for, . as I boiled my liquor 1 in a matraſs, the 
evaporation of the liquor could not be conſiderable, and jet 
the precipitate was very COPIOUS. Moreover, : þ repleniſned 


the matrals with much more water than was neceſiary to re. 
| place 


I 


Chap. 4. PRACTICE ov CHYMISTRY. 333 


place what had evaporated ; yet I could not re · diſſolve the pre- 
cipitated Cream of Tartar, nor even ſenſibly leſſen its quan- 
The true cauſe of this effect I take to be as follows. When 
the ſolution of Cream of Lartar bath boiled for ſome time 
upon the Iron, and diſſolved a certain quantity thereof, a 
proportional quantity of Soluble Chalybeated Tartar is form- 
ed. Now as this Salt is much more ſoluble in water than 
Cream of Tartar, and as water always takes up the more ſo- 
Juble Salts, preferably to the leſs ſoluble, it is not ſurpriſing 
that Cream of Tartar, being one of thoſe ſaline ſabftances 
which diſſolve with the greateſt difficulty, ſhould on this oc- 
caſion ſeparate from the liquor, and precipitate; yielding 
its place to a Salt which hath a much greater affinity with 
water. | | 
Hence it appears, that to re-diſſolve the Cream of Tartar, 
and render it capable of continuing to diſſolve the iron as ef- 
ficacioully as before, it is not ſufficient that freſh water be 
added; but the ſolution of the Soluble Chalybeated "Tartar: 
already formed muſt be entirely decanted, and freſh water 
poured on the reſidue; and then this water, not being im- 
pregnated with any Soluble Chalybeated "Fartar, will be ca- 
pable of re-diſſolving the Cream of Tartar, and every thing 
will go on as at the beginning of the operation, till the 
Cream of Tartar come to precipitate again, for the fame rea- 
lon as before, and make a repetition of the ſame manage- 
ment neceſſary. 'The liquor 1s far from being ſaturated with 
Soluble Chalybeated Tartar, when the precipitation of the 
Cream of "Tartar renders it neceſſary to decant it: ſo that the 
water muſt be often renewed, if you carry the operation to 
the utmoſt 3 and then all theſe ſolutions muſt be added toge- 
ther, and evaporated, either to dryneſs, if you deſire to have 
the ſalt in a dry form, or to any other degree you think pro- 
per. . | | | h 
This method I followed at firſt : but as it is exceeding long. 
and tedious, though perhaps the beſt; and as I wanted to 
have a moderate quantity of Soluble Chalybeated Tartar, 
with lefs trouble, and in leſs time, if poſſible, I reſolved to 
try whether or no Cream of | artar, though ſeparated. from 
the liquor and undiflolved, were ſtill capable of acting on 
the ron with ſuch efficacy as to diſſolve it. I therefore con- 
unued to boil the tartarous ſolution. on the filings of Iron, 
notwithſtanding the precipitation of the Cream of Tartar, 
taking care only to add treth water from time to time, as di- 
iced in the procels tor the Tartarized 'LinCture of Mars, to, 
i : | replace 
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replace what evaporated; and I obſerved that, in fact, the 
Cream of Tartar, though not perfectly diſſolved, but only 
divided and agitated by the motion of boiling, ſtill continu. 
ed to act upon the Iron; fo that the liquor, after boiling ſe- 
ven or eight hours, was ſo impregnated as to yield by evapo- 
mation a reaſonable quantity, in bulk, of Salt in a dry form. 
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PROCESS IW. 


Cryſtal of Tartar combined with the reguline Part of Anti. 
mony. Stibiated or Emetic Tartar. 


m 


ULVERIZE and mix together equal parts of the Glaſs 
and of the Liver of Antimony. Put this mixture, with 
the fame quantity of pulverized Cream of Tartar, into a veſ- 
fel capable of containing as much water as will diſſolve the 
Exream of Tartar. Boil the whole for twelve hours, from 
time to time adding warm water, to replace what is diſſipat- 
ed by evaporation. Having thus boiled your liquor, filter it 
while boiling hot; evaporate to dryneſs; and you will have 
2 ſaline matter which is Emetic Tartar. 


OBSERVATION S. 


Tk Glaſs and Liver of Antimony are no other, as was 
 faid/in its place, than the metallic earth of Antimony ſepa- 
rated from the redundant Sulphur of that mineral; but ti} 
retaining ſuch a quantity of phlogiſton as to poſſeſs, except- 
ing its metalline colour, nearly the ſame properties with Re- 
gulus of Antimony, and eſpecially its emetic quality, and its 
ſolubility in Acids. Indeed theſe two preparations ſeem to 
have more of an emetic quality than the Regulus itſelf, and 
therefore are employed preferably to all others in the prepa- 
ration of Emetic Tartar. 1 

It is not yet aſcertained in which of the principles of An- 
tümony its emetic virtue reſides. We are ſure, however, that 
it cannot be aſcribed to its earthy part: for the calx of Anti- 
mony, when entirely deprived of all phlogiſton, is not eme- 
tic; nor even purgative; as is evident from the effects of 
Piaphoretic Antimony and the Pearly Matter. 1 
Some authors think Antimony contains an arſenical prin- 
ciple, to which they impute its emetic quality; nor is their 
opinion altogether void of probability. For this arſenical 
part ſeems to be indicated by ſeveral of the properties of = 
[9 | | | | Z _ timony,, 
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timony, and particularly by its afſinities with other metallie 
ſubſtances, in which it very nearly reſembles Arſenic. But 
this doth not amount to a poſitive proof: for we can dtaw 
nothing but Prabable conjeQures, at moſt, from. ſuch anale 
ies. 
. Other Chymiſt; think the emetie virtue of Antimony 4 
pends on the union of its metallic earth with its phlogiſton- 
This opinion ſeems to me much mare probable than the 
other: for by only recombining a phlogiſton with the earth 
of Antimony, deprived by calcination of all its emeticyir- 
tue, that virtue is perfectly reſtored, and th: Regulus thus 
revivified is no leſs emetic than that which never underwent 


calcination. 


However this has it is certain that . of — ac- 


quires an emetic quality, not by barely uniting with one of 


the principles of Antimony, but by diſſolving entirely the 


reguline, or ſemi-regu'r1e, part thereof; and that its emetic 
quality is ſo much the ſtronger, the more of that ſubſtance ĩt 
hath difſolved. This is the reſult of ſeveral experiments 


made on the ſubject by Mr. Geoffroy. 
That gentleman collected ſeveral parcels of Emetic Tartar, 


having different degrees of ftrength. * I employed,” ſays 
he *, « an ounce of each of thoſe Emetic Tartars: I rubbed 
chem ſeparately with an equal weight, or ſomething more, 
of a black flux, made of two parts of red Tartar, and one 


« 
it 


« part of Nitre calcined together. Theſe mixtures I put 
e into different crucibles, formed like inverted cones: I kept 
« them in. a melting heat till the Salts in fuſion ſunk, and 
« appeared like a ſmooth oil at the bottom of each crucible. 
« I then let the fire go out, broke the crucibles when cold, 
and found the reſuſcitated Regulus in a maſs at bottom. 

« Qut of one ounce of the weakeſt Emetic Tartars I ob- 
tained from thirty grains to one dram eighteen grains of 
« Regulus. From one ounce of ſuch as were of a middling 
« ftrength I got one dram and an half; and the moſt violent 
yielded me two drams and ten grains. 

“% The power, therefore, of the ſtrongeſt Emetic Tartars,” 
continues he, “ depends on the quantity of Regulus of An- 
* timony diſſolved by. the Cream of Tartar, and the nearec 
© the preparations of Antimony, on which the ſolution of 
«© Cream of Tartar is boiled, are to the form of a Regulus 
or a Glaſs, the more violent is the Emetic Tartar; becauſe 


the Vegetable Acid of the Tartar acts then more imme- 


» Memoiis of the Academy for 1734, p. 427. 
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at diately upon the Emetic part of the Antimony, and dif: 
« ſolves more of it.“ e „ 
+ Mr: Geoffroy found upon trial, that Cream of Tartar boil- 
ed for a due time on Crude Antimony, doth indeed diſſolve 
a little of the reguline part thereof; but that the quantity of 
Regulus diſſolved thereby is ſo very ſmall, that the Emetic 
Tartar produced is extremely weak. The groſs Sulphur, in 
this caſe, hinders the Cream of Tartar from acting on the 
reguline part with ſo much efficacy, as when the Antimony 
is properly prepared by freeing it entirely from its redundant 
1 5 e Sk 
Nothing can be added to what Mr. Geoffroy hath ſaid on 
this ſubject. His experiments are deciſive, and ſet the truth 
he intended to prove in the cleareſt light. . 
Mr. Hoffman affirms, that Emetic Tartar loſes part of its 
virtue by being boiled too long. A very able Chymiſt goes 
ſo far as to ſay, that Lartar ought not ro boil above fix or 
ſeven minutes with prepared Antimony; becauſe longer boil- 
ing deſtroys part of its Emetic quality. Can this ariſe from 
hence, that Cream of 'I artar, after diſſolving a certain quan- 
tity of the reguline ſubſtance, ſeparates from it afterwards ! 
Or is the Cream of 'Vartar itſelf decompoſed by too long 
| boiling? This deſerves to be particularly inquired into, as 
well as the nature of the Metallic Salt, which reſults from the 


union of the Acid of Tartar with the Regulus of Antimony. 


Cryſtal of Tartar acts alſo on ſeveral other metallic ſub- 
ſtances, and particularly on Lead; with which it forms a 
Salt, reſembling Tartarized Tartar in the figure of its cryſtals. 
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PROCESS I. | 5 
Subſtances ſuſceptible of the Acetous Fermentation turned in- 
| to Vinegar. 4x 


HE Wine, the Cyder, or the Malt-liquor, which Jon 
intend to convert into Vinegar, being firſt thorough!) 


mixed with its lees, and with the "Tartar it may have: dep 
ited 
[> g | 
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ſited, put your liquor into a vat ufed before, either for mak- 
ing or for holding Vinegar. This veſſel muſt not be quite 
full, and the external air muſt bave acceſs to the liquor 
contained in it. Set it where the air may have a degree of 
warmth anſwering fiearly to the twentieth degree above © 
in Mr. de Reaumur's Thermometer. Stir the liquor from 
time to time. There will ariſe m it a new fermentative 
motion, accompanied with heat: its vinous odour will gra- 5 
dually change, and turn to a ſour ſmell, which will become 
ſtronger and ſtronger, till the fermentation be finiſhed, and 
ceaſe of itſelf. "Then ftop your veſſel cloſe; the liquor it 
contains will be found converted into Vinegar. 


OBSERVATIONS. 


ALL ſubſtances that have undergone the ſpirituous fermeti- 
tation are capable of being changed into an Acid, by paſ- 
ſing through this ſecond fermentation, or this ſecond ſtage 
of fermentation. Spirituous liquors, ſuch as Wine, Cyder, 
Beer, being expoſed to a hot air, grow four in a very ſhoxt 
time. Nay, theſe liquors, though kept with all poſſible care, 
in very clofe veſſels, and in a cool place, degenerate at laſt, 
change their natures, and inſenſibly turn ſour. Thus the 
product of fpirituous fermentation naturally and ipontane- 
ouſly degenerates to an Acid. 

For this reaſon it is of great importance, in making Wine, 
or any other vinous liquor, to ſtop the fermentation entire- 
ly, if you defire the Wine ſhould contain as much Spirit as 
poſſible. It is even more advantagedus to check the fer- 
mentation a little before it comes to the height, than af- 
terwards : becauſe the fermentation, though flackened, and 

in appearance totally ceaſed, ſtill continues in the veſſels ; 
but in a manner ſo much the leſs perceptible, as it proceeds 
more ſlowly. Thus thoſe liquors, in which the fermentation 
is not quite finiſhed, but checked, continue for ſome time to 
gain more Spirit: whereas, on the contrary, they degenerate 
and gradually turn four, if you let the ſpirituous fermenta- 
tion go on till it be entirely finiſhed. 

The produCtion of the ſecond fermentation, which we 
are now to conſider, is an Acid of ſo much the greater 
ſtrength, the ſtronger and more generous the ſpirituous li- 
quor, in which it is excited, originally was. Ihe ſtrength 
of this Acid, commonly called Vinegar, depends likewiſe, 
in a great meaſure, on the methods uſed in fermenting 
the vinous liquor, in order to convert it into Vinegar : _ 
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if it be fermented in broad, flat veſſels, and left to grow 
ſour of itſelf, / the ſpirituous part will be diſſipated, and the 
liquor, though ſour indeed, will be vapid and effete. 

The Vinegar- makers, to increaſe the ſtrength of their Vi. 
negar, uſe certain methods of which they make a myſtery, 
keeping them very ſecret. However, Mr. Boerhaave gives 
us, from ſome Authors, the following deſcription of a pro. 
ceſs for making Vinegar. LE 

&« Take two large oaken Vats or Hogſheads, and in each 
cc of theſe place a wooden grate or hurdle, at the diſtance 
« of a foot from the bottom. Set the veſſel upright, and 
* on the grates place a moderately cloſe layer of green twigs, 
« or freſh cuttings of the vine. Then fill up the veſſel with 
« the foot-ſtalks of grapes, commonly called the Rape, to 
&« within a foot of the top of the veſſel, which muſt be leſt 
« quite open. | | Ds 

« Having thus prepared the two veſſels, pour into them 
« the Wine to be converted into Vinegar, fo as to fill one 
« of them quite up, and the other but half full. Leave 
« them thus for twenty-four hours, and then fill up the half. 
6c filled veſſel, with liquor from that which is quite full, 
« and which will now in its turn be left only half-full. 
« Four and twenty hours afterwards repeat the ſame opera- 
« tion, and thus go on, keeping the veſſels alternately full 
« and half- full, during every twenty-four hours, till the Vi- 
« negar be made. On the ſecond or third day there will 
« ariſe, in the balf-filled veſſel, a fermentative motion, ac- 
«© companied with a ſenſible heat, which will gradually in- 
« creaſe from day to day. On the contrary, the fermenting 
« motion is almoſt imperceptible in the full veſſel; and as 
r the two veſlels are alternately full and half. full, the fer- 
„ mentation is by that means, in ſome meaſure, inter- 
« rupted, and is only renewed every other day, in each veſ- 
6 ſel. | 1 

„ When this motion appears to be entirely ceaſed, even 
« in the half- filled veſſel, it is a ſign that the fermentation 
« is finiſhed ; and therefore the vinegar is then to be put 
« into common caſks, cloſe ſtopped, and kept in a cool 
cc place. | 2 wy FEED 5 > , 
A greater or leſs degree of warmth accelerates or checks 
ce this, as well as the ſpirituous fermentation. In France it 
«js finiſhed in about fifteen days, during the ſummer ; but 
& if the heat of the air be very great, and exceed the twenty- 
44 fifth degree of Mr. de Reaumur's Thermometer, the balt- 

« filled vefſel muſt be filled up every twelve hours; _ 

1 | | 6 Caul 
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« cauſe; if the fermentation be not ſo checked in that time, 
« it will become ſo violent, and the liquor will be ſo heat- 
« ed, that many of the ſpirituous parts, on which the 


« ſtrength of the Vinegar depends, will be diſſipated ; ſo 


« that nothing will remain, after the fermentation, but a 
« yapid waſh, ſour indeed, but effete. The better to pre- 
« yent the diſſipation of the ſpirituous parts, it is a proper 
« and uſual precaution to cloſe the mouth of the half-filled 
« veſſel, in which the liquor ferments, with a cover made 
« alſo of oak-wood. As to the full veſſel, it is always 
« Jeft open, that the air may act freely on the liquor it 
« contains: for it is not liable to the ſame inconveniencies, 
« becauſe it ferments but very ſlowly. “ 


The vine-cuttings' and grape-ſtalks, which the Vinegar- 


makers put into their veſſels, ſerve to increaſe the ſtrength of 
the liquor. Theſe matters contain a very manifeſt and per- 
ceptible Acid. They alſo ſerve as a ferment ; that is, they 
diſpoſe the Wine to become eager more expeditiouſly, and 


more vigorouſly. They are the better, and the more effica- 


cious, for having been once uſed, becauſe they are thereby 


thoroughly drenched with the fermented Acid; and there- 


fore the Vinegar-makers lay them by, for preparing other 
Vinegar, after waſhing them nimbly in running water, in 
order to free them from a viſcid oily matter, which ſettles on 
them during the fermentation. This matter muſt by all 
means be removed; becauſe it is diſpoſed to grow mouldy 


and rot; ſo that it cannot but be prejudicial to any liquor 


into which you put it. 
As the Acetous fermentation differs from the Spirituous 
in its production, ſo it deth in many circumſtances attend- 


ing it. 1. Motion and agitation are not prejudicial to the 


Acetous fermentation, as they are to the Spirituous ; on the 
contrary, moderate ſtirring, provided it be not continual, is 
ol ſervice to it. 2. This fermentation is accompanied with 
remarkable heat; whereas, the warmth of the ſpirituous fer- 
mentation is ſcarce ſenſible. 3. I do not believe there ever 
was an inſtance of the vapour that riſes from a liquor in A- 
cetous fermentation proving noxious, and producing either 


diſorders or ſudden death, as the vapour of fermenting Wine 


doth. 4. Vinegar depoſites a viſcid oily matter, as hath juſt 
been obſerved, very different from the Lees and Tartar of 
Wine. Vinegar never depoſites any Tartar; even though 
new Wine, that hath not yet depoſited its Tartar, ſhould be 


aſed in making it. 1 


Ws — 1 — 4. 
7 \* ie 1 * —_— 8 
c 22 — XG — ——ͤ 2 


ove 
* 
— — 
—_ 4 * 
g —ä—— — o 
= * 
— — 9 ws + 4 ie 


— 


—— Manes. 


- wa. - o 8 » ho we 
PPP —— a 
; * - IE S * —Y 


——— — Ws exe 


Sl Reg BP, 
E 


2 EY c * 3 3b 
* — — — . — — — — 75, = 


0 — 

Sz — Ex 

— le VR if 
— » 
2 2 


8 * — 
8 rr 
* 2 
— — 122 2 


y te 2 
* A . 
5 - 
+ >< om 
s Re FE IF 
- —— — o - 
a r 
- 5 22 rr 
4 WL 7 G > 
* F — ” 
==. = th 
_ — — 


590. ELEMENTS O TAE Sec. 3. 


The following proceſſes will give us oceafien to treat of 
the nature of Vinegar, and the principles of which it con- 
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PROCESS KT 
Fo concentrate Vinegar by Froſt. 

7 XPOSE to the air, in froſty weather, the Vinegar you 
FE. defire to concentrate. Icieles will form in it; but the 
Whole liquor will not freeze. Take out thoſe icicles: and 
if you deſire a further concentration of your Vinegar by this 
method, the liquor which did not freeze the firſt time muſt 
be expoſed to a ſtronger froſt. More icicles will form there- 
in, which mult likewiſe be ſeparated, and kept by themſelves. 
The liquor which doth not freeze this ſecond time will be a 


very ſtrong concentrated Vinegar. 


OBSERVATION S. 


L1qQvoRs, replete with an Acid, freeze with much more 
difficulty than pure water. Thus, if a very aqueous acid li- 
quor be expoſed to froſt, ſome of the water in the liquor 
will preſently freeze; while the reſt, being rendered more 
acid by the bee of the frozen phlegm, will remain 
fluid, and reſiſt the degree of cold which freezes water. 
Now Vinegar, being an acid liquor containing much wa- 
ter, may therefore be highly concentrated by freezing its 

hlegm in this manner; and the more icicles you get from 
it, the ſtronger and more active will the remaining Vine- 
6 Mr. Stahl was the firſt, I believe, who thus made uſe of 
congelation, for procuring a very ſtrong Acid of Vinegar. 
Mr. Geoffroy hath ſince taken the fame method. A cur: 
ous and circumitantial account of his experiments, on this 
ſubject, are printed in the Memoirs of the Academy for 
As it was exceſſive cold in the winter of that year, Mr. 
Geoffroy took the opportunity of expoſing to the froſt ſever?! 
Vinegars of different ſtrengths; and he determined the de- 
gree of Acidity in each, both before and after their concen- 
tration, in order to compare them, and diſcover how much 
ſtronger each Vinegar was rendered by the freezing of rhe 
aqueous part. To determine the ſtrength of the Ten 
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he made uſe of the method pointed out by Ms. Homberg and 
Mr. Stahl. This method conſiſts in combining to the exact 
oint of- ſaturation,” a certain quantity of Vinegar with well 
dried Salt of Tartar. The more Salt of Tartar-is required, 
to abſorb and perfectly neutralize the Vinegar, the;ſtrouger 
it muſt be reckoned; becauſe the quantity of Alkali neceſſary 


quantity of Acid in that Salt. 

One of the Vinegars employed. in Mr. Geoffroy's 7 experi- . 
ments, two drams of which were- entirely abſorbed by fix 
grains of Salt of Tartar, baving been concentrated by onee 
freezing, and thereby reduced from eighteen quarts to fix, 
he found it ſo increaſed in ſtrength, that two drams there- 
of required twenty-four grains of bait of T artar to abſorb 
thew 5/7 4 
The firſt icieles that Gps a Pune in this pro- 
ceſs, are perfectly clear, and as inſipid as water. As the 
Vinegar becomes more concentrated, the plates of ice be- 
coming thinner, more ſpongy, and flaky like ſuow, retain 
between them fame portion of the Acid; and it is proper 
to begin to ſave them as ſoon as —_ wo to be Ty 
acid. 

Mr. Geoffroy mannes thi concentration of Ving 28 far as 
the cold of that winter in 1739 would allow him; and eight 


ceding years, being reduced to two quarts and a half by the 
was found to be ſo ſtrong, that two drams thereof required 
icicles of this Vinegar, being thawed, retain ſo much 
abſorb them. 

phlegm, and the conſequent concentration of its Acid. 


conliſts. Its principles are only brought nearer together, and 
into a ſmaller compals : : and for this reaſon it grows the 
thicker the more it is concentrated. When therefore you de- 
lire to concentrate the Acid of Vinegar, and at the fame 
time to purity it, that is, to free it from ſome of its oil and 
earth, you muſt haye recourſe to diſtillation. 
Wine, as well as Vinegar, may be concentrated by eg 
ing. Mr. Stahl expoſed ſeveral ſorts of Wine to tlie froſt, 
and by that means ſeparated from them about two thirds, or 
Free quarters, of almoſt -pure * The remainders he 
tne 
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to conſtitute a Neutral Salt is ee nne to oe 


quarts of Vinegar, already concentrated by froſt in the pre- 
froſt of the 19th of January, the coldeſt day.of that year, 
forty-eight grains of Salt of Tartar to abſorb them. The 
ſtrength as to require thirteen Sin of the Salt of T artar to 
Vinegar ſuffers. no decompoſition by the congelation af its 


What is left till contains all the principles of which Vinegar 
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the Wines ſo concentrated were of a ſomewhat thickiſh con. 


ſiſtence. They were very ſtrong, and kept for ſeveral years 


without altering, in places where the free. acceſs of the air, 
alternately cold and hot according to the ſeaſons, would have 
ſoured, or ſpoiled, any other kind of Wine in the ſpace of 
a few weeks. W it e eee 


Wine thus concentrated by freezing is not thereby decom. 
poſed, any more than Vinegar: it is only dephlegmated. 
By the addition of as much water as was ſeparated from it, 
you may reſtore it to its former condition; in which re. 
ſpect it differs greatly from the reſidue of Wine whoſe ſpiri. 
tuous part, with a proportion of its phlegm, hath been drawn 
off by diſtillation : for though you mix that reſidue again 
with the principles you ſeparated. from it, you can never 
make Wine of it again; the fpirituous part being no long- 
er in a' capacity to combine with the other principles of 
the Wine, in the ſame manner as before that ſeparation. 
And this ſhews that heat, beſides ſeparating the moſt vo- 
latile parts, produces moreover a confiderable change in 
the diſpoſition of thoſe which did not rife in the firſt diſtil. 
lation. | =, 71 | 3-60 S512 + 

Since the above experiments were made by Meflrs. Stahl 


and Geoffroy, concentration by freezing is pretty frequently 


practiſed in laboratories ; but on Vinegar only, ſeldom on 
Wine: becauſe, when Vinegar is thus concentrated, a much 
ftronger Acid is more eaſily and more expeditiouſly obtained 
from it, as will be ſhewn in the following proceſs; whereas 
the diſtillation, as well as the quality, of Spirit of Wine 1s 
much the ſame, whether the Wine it is obtained from be 
concentrated or no. The reaſon of this difference is, that 
Spirit of Wine, being very light, rifes in diſtillation before 
the phlegm ; whereas the Acid of Vinegar, being much 


more ponderous, riſes only at the ſame time with the aque- 


dus part, or even after it. 


4 * * 
* 
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PROCESS III. 
Vinegar analyzed by Diſtillation. 


NTO a glaſs or ſtone cucurbit put the Vinegar to be di 
tilled; fit to it a glaſs head; place your alembic in the 
ſand-bath of a diſtilling furnace, and lute on a receiver. Ap- 
ply a very gentle heat at firſt. A clear, limpid, light 19 1 
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will riſe, and fall in diſtin drops, like water, from the noſe 


of the ²ðꝛ·¹ .- Rs es bs „ 
Continue diſtilling this firſt liquor, till the. vinegar con- 
tained in the cucurbit be diminiſhed about a fourth part. 
Then ſhift your receiver, and increaſe the fire a little. A 
clear liquor will ſtill come over, but heavier and more acid 
than the former. Diſtil in this manner, till you have drawn 
off, into your ſecond receiver, two-thirds of the liquor that 
was left in the cucurbit. „ . 
A thick matter will now remain at the bottom of the ſtill: 
put it into a retort; lute on a receiver; ſet your retort in a 
reverberating furnace, and diſtil with degrees of fire. There 


will come over a limpid liquor, very acid and ſharp, yet 


ponderous, and requiring a great degree of fire to raiſe it; 


on which account it makes the receiver very hot. It hath a 


ſtrong empyreumatic ſmell. When the diſtillation begins to 


ſlacken, increaſe your fire. There will riſe an Oil of a fe- 
tid, quick ſmell. At laſt, when nathing more will riſe 


with the ſtrongeſt fire, break the retort, and in it you will 


find a black charred matter: burn it, and from the aſhes li- 
xiviated with water you will obtain a Fixed Alkali. 


OBSERVATION S. 
Nox of the liquors that come over in this operation, be- 
fore the laſt fetid Oil, ſeem to have any other properties 
than thoſe of an oily Acid; none of them is inflammable, 


none of them reſembles Spirit of Wine; but all of them 
being thrown into the fire extinguiſh it. Mr. Boerhaave 


however takes notice, that a Chymiſt, named Vigani, affirms 


the firſt portion of the liquor which riſes in the diſtillation 
of Vinegar to be inflammable, and no other than Spirit of 
Wine. Mr. Boerhaave ſuſpected that this might happen 
from Vigani's having diſtilled Vinegar too newly made; and 
found upon trial that Vinegar, being diſtilled ſoon after it 
was made, yielded at firſt in diſtillation a certain quantity of 
an Ardent Spirit; but that the ſame thing did not happen in 
the diſtillation of old Vinegar. And this proves that fer- 


mentation hath the ſame effeck on Vinegar as on Wine; that 


is, that though the fermentation which produces theſe li- 
quors ſeems to be over in a certain time, when the violent 
inteſtine commotion ceaſes, yet it ſtill continues in the veſ- 
lels for a conſiderable time after, though it be impexceptible. 
Thus, the portion of Ardent Spirit, obtained from ſome 
inegars, .comes from a ſmall quantity of Wine, which 
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ſtill remains unchanged in theſe Vinegars, not having had 
time enough to turn ſour. For it is certain, from the ex. 
. periments of all other Chymiſts as well as Mr. Boerhaave, 
that Vinegar, when old enough, yields no Ardent Spirit in 
diſtillation. 1 e F 
But though old and well-made Vinegar yields no Ardent 
Spirit in diſtillation, we cannot thence conclude that it con- 
tains none. On the contrary, there are experiments which 
demonſtrate that ſome of the Ardent Spirit, which was in 
the Wine before it was turned into Vinegar, ſtill remains; 
f | but-probably fo combined and blended with the acid part, 
. that it cannot be ſeparated and rendered perceptible but by 
peculiar proceſſcs. | 
Mr. Geoffroy obtained an Ardent Spirit from Vinegar, 
by diſtilling it as ſoon as it was concentrated by freezing, 
c This ſpirit,” ſays he *, “ is the firſt liquor that riſes. At 
« firſt it hath only the fame degree of inflammability as 
« brandy ; but, when re- diſtilled in the balneum maria, it 
« fires gun-powder, like the beſt rectiſied Spirit of Wine: 
ec with this difference, that our Spirit is impregnated with 
123 « an oil of an acrid taſte and empyreumatic imeil, which 
6 makes it yellow, and imparts its odour to it. This Spit, 
„ at leaſt that which comes over friſt, retains none of the 
« Acid of the Vinegar ; ſeeing it neither changes the tincture 
& of violets, nor efferveſces with Salt of Tartar.” 
Mr. Geoffroy obſerves, that, if Vinegar concentrated by 
freezing be afterwards kept for ſeveral years, no Ardent 
Spirit will then be obtained from it by diſtillation. And 
this confirms” what we ſaid of unconcentrated Vinegar, and 
bur reaſon to think that the Ardent Spirit obtained irom 
Vinegar, either by diſtilling it after concentration by treez- 
ing, or by other proceſſes of which we ſhall treat in the ſe- 
quel, is foreign to the Vinegar, and is only found therein, 
as was ſaid above, becauſe Vinegar contains a certain quan- 
tity of Wine which hath not altered its nature. For the 
Spirit of Wine we obtain from Vinegar doth not hinder our 
obtaining from it a great deal of Acid, which being more 
ponderous riſes after it. Mr. Geoffroy gives the follow. 
ing account of rhe ſequel of his analyſis of Vinegar by di- 
ſtillation. 1 
« Continuing to diſtil in a balneum marie the concen- 
tc trated Vinegar, of which I had employed four pounds 
tt two ounces, there was left, after the diſtillation, 2 reſt- 
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« duum of fourteen ounces; which could not riſe, becauſe 
« it was too thick. I found it covered with a ſaline (cruſt, 
« which is the true Eſſential Salt of Vinegar, and not of 
« the ſame nature with Tartar : for Tartar of Wine is fcent- 
« Jeſs ; whereas the Salt of Vinegar hath a pungent ſmell, 
« being the Acid of Tartar ſubtilized by its union with 
« the Sulphureous parts. If a ſand-bath be now uſed, in- 
« ſtead of the balneum marie, to carry on the diſtillation 
« without burning the matter, part of this Salt will be re- 
« ſolved, and yield the laſt Acid Spirit, which is the ſtrong- 
« eſt that can be obtamedddt 8 
« After I had, by a ſand-heat, extracted all the Acid 
« Spirit that the ſeveral reſiduums put together would yield, 
« found at the bottom of the cucurbit a brown maſs, 
« of the conſiſtence of a pretty folid extract. Of this I 
« put into a retort two pounds, together with fix pounds 
« of ſand well waſhed-and very dry; and, applying a gra- 
« duated heat, I firſt obtained fix ounces of an Acid Spirit, 
« that ſmelt very. ſtrong of the empyreuma, and: was a lit- 
« tle coloured with ſome portion of oil; ſeven ounces of 
« Spirit, having a volatile urinous ſmell,” came over next: 
« at laſt the white vapours appeared more and more denſe. 
A volatile concrete Salt adhered to the ſides of the bal- 


« ing on the Spirit. 'The concrete volatile Salt, when 
collected, weighed two drams. The black matter re- 


« lixiviated, yielded a fat alkaline Salt, which it is almoſt 
« impoſſible to dry.“ YEW OW; 3 ny 

I have given this account of Mr. Geoffroy's analyſis of 
Vinegar at length, only becauſe it differs in ſeveral reſpects 
from that deſcribed in the proceſs, which is. Mr. Boer- 
haave's, as well as from thoſe delivered. by ſeveral other 
Authors, who make no mention either of the ſaline mat- 
ter, which Mr. Geoffroy found on the reſiduum of Vine- 


the volatile urinous Spirit and Salt, which he obtained from 
that reſiduum. | | 

Theſe differences may ariſe either from the manner of di- 
tiling the Vinegar, or from Mr. Geoffroy's Vinegar having 
been concentrated by freezing, or rather from the quantity, 
and, above all, from the age of the Vinegar, examined by 
thoſe different Chymiſts. 
The diſtillation of Vinegar ſerves not only to ſeparate its 
Acid from a conſiderable quantity of earth and ouly parts, 


3 2 | with 


Ws | 


« Jon, and I found four ounces of a thick fetid Oil float- 


« maining in the bottom of the retort, being calcined and 


gar, after its firſt diſtillation in the balneum marie, or of 


P N Es. * - 47 4j 4 * > 8 - - 8 2 our ry * , - 3 — 
+ \ _ N — ” ** * A » 2 ; ſn n 8 * : "Ys y 7 ay, 0 * ir s, by > 3 2 — "Fes 
4. : 8 by a | Us « — f 1 N A - — — * „ 4 * - 3 
. ” * 1 „ i ls 5 — . . , —__ — 29 , ” 2 I” . — 2 2 — = Het a 22 8 Arc — — - — — — 8 7 
Y y - 1 » r 2 - = = : * 2 ” — - N — 9" . = 2 5 * ng a Þ — * * 
5 2 ” — > * d a - - 6 - 2 7 * 5 * LS 2 2 * 4 _ 
8 « 1 „ N ; * be. . 5 3 . ' 2 2 — —— = J : We def» Wo ” 4 wm 8 . - r = 4 = , - ne. Ht 1 W wow 5 2 
7 a a wa 5 1 — 3 2 — 2 * i . L « : I 
pay 8 » \ NG Y hy - es . . 5 — — 1 , « A ” - 3 — * — — — "Ir * * 5 p 4 o 
as A” £ _ TY” = - > 6. ih: x ” _ as . 4 r * 5 8 — 1 * — — 
: ac : be. - 1 1 4 * - * 3 ** — * — 1 — 8 q 
21 — — — — * * 
4 ** —_ - — ” . K - N | — — * — 8 — 22 2— 5 . 
— r . 4 x7 + * m p ** : * — 3 — — 3+ * xl 0 » 2 Ter * * 2 2 2 * —— = 4 \ < _ — 0 2 x 2 1 4 - 
- ol j — — — .. - 2 — — 0 — 4 4 1 — 2 — — 3 2 - 3 — —— — 2 DI - — — x — CES th — 
= _ > — = : — - - 2 * = * oy r — . . — 2 1 pe * — 
— 1 — L mW Fe * _ 2 =" _— "TIED _ "=D * 2 
2 — — — 7 — — . — — — ">a _ J 1 G 


_— Wo A ER mou on ein ne 
7 ÞÞ. x 


— — doe * 
FD * 2 
— . 


. 
„ 19 72 * 
0 
ea 
25 


by 5 8 
2 ® 


* N 
3 a * 5 FS is * r — 7. 2 
— , OE OE CES . . — — 2 _ - 
- 4 — - 2 4 
% 
„ oe 
- 


. — 
2 heels 
2 


83 ern 

: > 2-6. 27 

# > - 4548 2 
. 


AAA 
— — 


2 2 * 5 A 
— bt OY nt.» 4a — 
* o 
8 ey — — 


— — 


1 N 
WW — ä — — 
> 2 » 
— 


— — 


— "ie ere r er er Hoo IANS DA” Oe ove : pp 
7 8 "a"; ” * 7 2 - q A o 
3 * * - 
j — 
— beak.” 
1 OT 


- 
* 
K. 
—— — — — 
_ - <p ata, DEF. 
Re +. 
— ** 
4 — 2 
A 
8 N 
— 3 
K * * 


4 * 1 
2 —— * * 
> 3 A. 7 — 
— LD 2 * 
— —— 


x * * ; >. Wee} q 85 
x 4 . 
* n 8 r 4 
N * 47 . 4 1 Shot" N tf . Vole SETS a EY 
a Nn, WW 
* 


546 ELEMENTS os THz Sed 2 


with which it is entangled, but alſo to dephlegmate and 
concentrate it. Yet Mr. Lemeri-affirms, that Vinegar. is not 
diſtilled with a view to dephlegmate it. He condemns the 
common method of throwing away the firſt runnings as uſe. 
leſs phlegm, and faving only what comes off afterwards, 
having, he ſays, obſerved, that the phlegm of Vinegar can- 
not be abſtracted, like that of many other acid liquors, and 
that what comes over firſt is almoſt as ſharp as what riſes af. 
terwards, be the fire applied at firſt ever ſo ſmall. _ 

There is reaſon to think that Mr. Lemeri did not 
carefully enough examine the ſtrength of his Spirit of Vi- 
negar, at the different ſtages of his diſtillation : for Mr. 
Geoffroy, in the Memoir above cited, giyes an account of a 
diſtillation of Vinegar, the product whereof he examined 
with care, having for that purpoſe divided it into five differ- 
ent portions : and his experiments put it beyond all doubt, 
that the firſt portions of Spirit of, Vinegar are far from be- 
ing ſo acid as the laſt. 'This Vinegar was fo ſtrong before 
diſtillation, that it required ſix grains of Salt of Tartar to 
abſorb two drams of it. Two drams of the firſt portion of 
his Spirit were abſorbed by three grains only of Salt of 
Tartar: the Acid of the ſecond. portion took five grains to 
abſorb it. (Each experiment was made with two drams of 
Vinegar). The third portion was abſorbed by ten grains; 
the fourth by thirteen, and the fifth took no leſs than nine- 
teen: which proves that Vinegar, like moſt other Acids, may 
be concentrated by diſtilling off the moſt aqueous part, which 
is lighter than the Acid. 17 

There are therefore two ways of concentrating Vinegar, 
and ſeparating its moſt acid part, namely diſtillation and 
congelation. Theſe two methods may be ſucceſſively applied 
to the ſame Vinegar, and a very powerful Acid obtained by 
their concurrence. Mr. Geoffroy having expoſed to the 
froſt, on the 19th of January 1739, the laſt ruſſet - coloured 
liquor, drawn from the reſiduum of diſtilled Vinegar, found 
it ſo concentrated thereby, that it required ſixty grains of 
Salt of Tartar to abſorb two drams of it. 
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The AciD F VINEGAR combined with different su- 
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PROCESS I. © 


The Acid of Vinegar combined with alkaline Subſtances. | 
Foliated Salt of Tartar, or Regenerated Tartar. De- 
compoſition of that Salt. | | 


* 4 
2 >Z#.. sen 


NTO a gflaſs cucurbit put ſome very pure and well-dried 

Salt of Tartar; and pour on it ſome good diſtilled Vi- 
negar, by little and little at a time. An efferveſcence will 
ariſe. Pour on more Vinegar, till you attain the point of 
ſaturation. Then fit a head to the cucurbit; ſet it in a ſand- 
bath; and having luted on a receiver, diſtil with a gentle 
heat, and very ſlowly, till nothing remain but a dry matter. 
On this refiduum drop a little of the ſame Vinegar; and if 
any efferveſcence appears, add more Vinegar till you attajn 
the point of ſaturation, and diſtil again as before. If you 

| obſerve no efferveſcence, the operation was rightly per- 
formed, 


ad 


Is | 
: OBSERVATIONS. 
y Ir is not eaſy to Hit the exact point of ſaturation in pre- 


paring this Neutral Salt; becauſe the oily parts, with which 

the Acid of Vinegar is loaded, hinder it from acting ſo 

briſkly and readily as it would do, if it were as pure as the 1 
Mineral Acids: and for this reaſon it often happens, that, 

when we have nearly attained the point of ſaturation, the 

addition of an Acid makes no ſenſtble efferveſcence, _ 
the Alkali be not yet entirely ſaturated z which deceives the 
operator, and makes him conclude erroneoully that he hath 
attained the true point of ſaturation. . 

But he eaſily perceives his miſtake, when, after having 
ſeparated from this ſaline compound all its ſuperfluous moi- 
ſture by diſtillation, he. drops freſh Vinegar upon it: for 

then the Salts being more concentrated, and conſequently 
| 3 4 2 more 
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more aCtive, produce an efferveſcence, which would not 
have been ſenſible if this laſt portion of Acid, inſtead of 
coming into immediate contact with the dried Alkali, could 
not have mixed therewith till diffuſed through, and in x 
manner ſuffocated by, thar phlegm from which the Acid of 
the Vinegar, before neutralized, was gradually ſeparated by 
its combining with the Alkali; that phlegm keeping in fo. 
lution both the Neutral Salt already formed, and the Alkali 
not yet ſaturated. And for this reaſon it is neceſſary to try, 
after the firſt deſiccation of this Salt, which is called Rege. 
nerated Tartar, whether or no the juſt point. of ſaturation 
hath been attained. | | 
It may alſo happen, that, though the point of ſaturation 
was exactly hit at firſt, this compound Salt ſhall neverthe- 
leſs, after deſiccation, efferveſce with freſh Vinegar, and 
therefore not be in a perfectly neutral ſtate at that time. In 
this caſe the Salt muſt have been dried by too violent a fire, 
and partly decompounded by an exceſs of heat carrying off 
ſome of the Acid, which does not adhere very {trongly to 
the Alkali. This is one of the reaſons why it is neceſſary 
2 Regenerated Tartar be deſiccated with a very gentle 
cat. | | - 
From what hath been ſaid, concerning the deſiccation of 
this Neutral Salt, it is plain, that the uſe of it is only to 
free the Salt from the great quantity of ſuperfluous moiſture 
wherein it is diflolved : which proves that the Acid of Vi- 
negar, like all other Acids diſſolved in much water, is ſe- 
+235 from moſt of this redundant phlegm by being com- 
dined with a Fixed Alkali. And hence we muſt conclude, 
that the Acid of Vinegar, contained in Regenerated Tartar 
deſiccated, is vaſtly ſtronger and more concentrated than it 
was before: and accordingly Mr. Geoffroy, having decom- 
i} pounded this Salt, by the means of concentrated Oil of Vi- 
[1 | trio], obtained a Spirit of Vinegar in white vapours, which 
. | was very volatile and very ſtrong, but perhaps ſomewhat de- 
| praved with a taint of the Vitriolic Acid. 
1 By Though the Acid of Vinegat be freed, by combining 
$ with a Fixed Alkali, from a great quantity of ſuperfluous 
* phlegm, as was ſhewn above; yet the oily parts with which 
_ nn it is entangled ſtill cleaye to it: theſe parts are not ſeparated 
from it by its converſion into a Neutral Salt, but, without 
quitting it, combine alſo with the Fixed Alkali; and this 
gives Regenerated Tartar a ſaponaceous quality, and ſeveral 
other peculiar properties. . 


Rege- 


1 
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Regenerated Tartar, when dried, is of a brown colour. 
It is ſemi- volatile; melts with a very gentle heat, and then 
1 an unctuous liquor; which indicates: its contain- 
an Oil: when caſt upon live coals it flames; and, when 


evidently prove the exiſtence of that Oil. 

This Salt is ſoluble in Spirit of Wine; a quality which it 
probably owes alſo to its Oil. It requires about fix parts of 
Spirit of Wine to diſſolve it; and the diſſolution ſucceeds 
very well in a matraſs, with the help of a gentle warmth. 

If the Spirit of Wine be abſtracted from this ſolution, by 


the cucurbit, in the form of a dry ſubſtance compoſed of 
leaves lying one upon another; which hath procured it the 
name of Terra Foliata Tartari, or Foliated Salt of Tar- 
tar. 

It is not abſolutely neceſſary that Regenerated Tartar be 
diſſolved in Spirit of Wine to make the Foliated Salt: for it 
may be procured in this form, by only evaporating the wa- 
ter in which it is diſſolved. But the operation ſucceeds 
better with Spirit of Wine ; probably becauſe the ſucceſs 
thereof depends on uſing an exceeding gentle warmth: 
now Spirit of Wine evaporates with much leſs heat than 
water. 

Regenerated Tartar may alſo be cryſtallized. If you de- 
fire to have it in this form, combine the Acid with the Al- 
kali to the point of ſaturation ; evaporate the liquor ſlowly to 
the conſiſtence of a ſyrop, and ſet it in a cool placez where 
it will ſhoot into cluſters of cryſtals lying one upon another 
like feathers. 

Vinegar perfectly diſſolves abſorbent matters alſo, and par- 
ticularly thoſe of the animal kingdom; ſuch as Coral, 
Crabs-eyes, Pearls, &c. In order to a diſſolution of fuck 
matters, you mult pulverize them, put them into a matraſs, 
and pour on them Spirit of Vinegar to the depth of four 
fingers breadth : an efferveſcence will ariſe : when that is 
over, ſet the mixture to digeſt two or three days in a ſand- 
bath; then decant the liquor, filter it, and evaporate it to 
dryneſs with a very gentle heat. The matter which remains 
is called Salt of Coral, of Pearls, of Crabs-eyes, &c. ac- 
cording to the ſubſtances diſſolved. If, inſtead of evaporat- 
ing the liquor, a Fixed Alkali be mixed therewith, the ab- 
ſorbent matter, that was diſſolved by the Acid, will precipi- 
tate in the form of a white powder, which is called the, Ma · 

giſtery of Garal, of Fear, Se. 

PR Q- 


aittilled with a ſtrong heat, yields an actual 9 ; all which 


diſtilling with a ſmall fire, the Salt remains at the bottom of 
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PROCESS 


The Acid. of Vinegar combined with Copper. Verdegri, 
 - Cryſtals of Copper. This combination decompounded. Spi. 
"T2008 of Verdegris. [7 itn | 


Ie a large matraſs put Verdegris in powder. Pour on 

it diſtilled Vinegar to the depth of four fingers breadth. 
Zet the matraſs in a moderate ſand- heat, and leave the whole 
in digeſtion, ſhaking it from time to time. The Vinegar 
will acquire a very deep blue-green colour. When the li- 
quor is ſufficiently coloured, pour it off by inclination. Put 
fome freſh Vinegar into the matraſs; digeſt as before; and 
decant the liquor again when it 1s ſufficiently coloured. Pro- 
ceed in this manner till the Vinegar will extract no more 
colour. There will remain in the matraſs a conſiderable 
quantity of undiſſolved matter. The Vinegar thus impreg- 
nated with Verdegris is called Tincture of Copper. 


Mix theſe ſeveral Tinctures, and evaporate them with 2 


gentle heat to a pellicle. Then ſet the liquor in a cool 
place: in the ſpace of a few days a great many cryſtals of a 
moſt beautiful green colour will ſhoot therein, and ſtick to 
the ſides of the veſſel. Pour off the liquor from the cry- 


ftals; evaporate it again to a pellicle, and ſet it by to cry- 


ſtallize. Continue theſe evaporations and cryſtallizations, 
till no more cryſtals will ſhoot in the liquor. Theſe are 
called Cry/tals of Copper, and are uſed in painting. To 
this combination of the Acid of Vinegar with Copper the 


painters and dealers have given the title of Diftilled Verdi. 


ris. | 
OBSERVATION S. 

'VERDEGRIS is prepared at Montpelier. To make it they 
take very clean plates of Copper, which they lay, one over 
another, with hufks of grapes between, and after a certain 


time take them out. Their ſurfaces are then covered all over 


with a very beautiful green cruſt, which is Verdegris. This 
Verdegris is nothing but Copper corroded by the Acid of 
Tartar, analagous to the Acid of Vinegar, which abounds 
in the Wines of Languedoc, and eſpecially in the rape, 
huſks, and ſtones of grapes that have a very auſtere taſte. 


Verdegris is a ſort of ruſt of Copper; or Copper dn 
| | an 
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tirely into a Neutral Salt: for it is not ſoluble in water, nor 
does it cryſtallize. This ariſes from its not being united with 
a ſufficient quantity of Acid. The deſign of the operation 
here deſcribed is to furniſh the Verdegris with the quantity 
of Acid requiſite to make it a true Metallic Salt: for which 
purpoſe diſtilled Vinegar is very fit. Eu 


* N © 


Cryſtals oF oppor May. 9 obtained, without employing 


Acid of Vinegar, according to the method practiſed with re- 
ſpeCt to. Lead, as ſhall. be ſhewn hereafter. But Verdegris is 
generally uſed, becauſe. it diſſolves ſooneſt ; it being a Cop- 
per already half-· diſſolved by an Acid correſpondent to that of 
Vinegar. i | 8 . 
Cryſtals of Copper are decompounded by the action of fire 
alone, without any additament; becauſe the Acid of Vine- 
gar adheres but looſely to Copper. In order to decompound 
this Salt and extract its Acid, it muſt be put into a retort, 


An in ſipid phlegm riſes firſt, which is the water retained by 
the Salt in cryſtallizing. This phlegm is ſucceeded by an 
acid liquor, which riſes in the form of white vapours that 
fill the receiver. Towards the end of the diſtillation the fare 
muſt be violently urged, in order to raiſe the ſtrongeſt and 
moſt fixed Acid. At laſt there remains in the retort a black 
matter, which is nothing but Copper, that may be reduced 
by melting it in a crucible with one part of Salt- petre and 
two parts of Tartar. A ſimilar Acid, but more oily, and 
in a much ſmaller quantity, may be obtained from Verdegris 
by diſtillation. - | 3 EN 


firſt phlegm, is an exceeding ſtrong and concentrated Vine- 
gar. It is known, by the title of Spirit of Verdegris. Awel- 
ter, and after him M. le Fevre in his Chymiltry, beſtows ex- 
traordinary praiſes on this! Spirit; pretending that it will pro- 
duce the Salt of Coral, and others of the ſame kind, with- 
out loſing any of its virtue, or ceaſing to be acid; fo as to 
remain {till capable of performing other operations of the 
fame nature.., But Mr. Boerhaave and Mr. Lemeri politively 
deny the fact; and with good reaſon, having formed their 
Judgments on their own experiments. | 

Yet I can hardly think both Zwelfer and le Fevre would 
have affirmed a thing of this nature, in ſuch a poſitive and 
cConfident manner, if they had been convinced in their minds 


mined 


/ 


and opened by the Acid of Wine, but not yet converted in 


Verdegris, by making uſe of Copper itſelf diffolved by the 


and diſtilled in a reverbatory furnace with degrees of fire. 


The Acid, which in this diſtillation comes over. after the 


that it was falſe. We mult ſuppoſe that thoſe Chymiſts exa- 
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mined the matter with too little attention, and were miſled 
by ſome fallacious appearance. Probably they may have 


compared this concentrated Vinegar with common diſtilled 
Vinegar ; they may have put to their Coral an equal doſe 


thereof; and, after ſaturation, they may have diſtilled of 


the ſuperfluous liquor, which may have efferveſced with freſh 
Coral and diſſolved it. Surpriſed at this effect, they may 
have imagined that their Acid had loſt none of its ſtrength, 
and that it had the virtue of converting into Salt any quan- 
tity of Coral, or ſuch other matters, without any prejudice 
to its Acidity. A raſh concluſion : which certainly they ne- 
ver would have made, if they had carried the experiment far 
enough; if they had diſſolved a third or a fourth quantity of 
Coral in their Vinegar: for they would have been thereby 


convinced. that the Spirit of Verdegris, like all other acid 


Spirits, depoſites and leaves its Acid in abſorbent matters; 
and that if the liquor, which they drew off by diſtillation 
from their firſt Salt of Coral, was ſtill acid, and capable of 
diflolving freſh Coral, nothing could be inferred from thence 
but that Spirit of Verdegris is an exceedingly concentrated Vi- 
negar, which, in the ſame quantity of liquor, contains much 
more Acid than the ſtrongeſt diſtilled Vinegar prepared in 
the common way; that therefore a much ſmaller doſe there- 
of is required to convert a given quantity of Coral into Salt; 
and that the liquor, which they diſtilled from their firſt Salt, 
ſtill retained ſome of its virtue, only becaufe it was replete 
with much more Acid than could be neutralized by the Co- 
ral. But a love of the marvellous ſo prepoſſeſſes the mind of 
man, that it often hinders him from perceiving the moſt ob- 
vious facts. This is the fault of all the ancient Chymiſts in 
general: and I believe the only reaſon why we find, their 
books ſtuffed with ſo many unſucceeding experiments was, 
that their heated imaginations frequently repreſented things 
to them otherwiſe than they really were. — 


— 


PROCESS II. 


The Acid of Vinegar combined with Lead. Ceruſe. Salt or 
Sugar of Lead. This combination decompounded. _ 


| -NTO the glaſs head of a cucurbit, put thin plates of Lead, 


and ſecure them fo that they may not fall out when the 
head is put upon the cucurbit. Fit on this head to 1 wide. | 
mouthed cucurbit containing ſome Vinegar. Set it in à 
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ſand- bath; lute on a receiver, and diſtil with a gentle heat 
for ten dr twelve hours. Then take off the head: in it you. 
will find the leaden plates covered, and, in a mahner, eruſt- 
ed over with à white matter. This being bruſhed off/ with a 
hare's foot is what we call Ceruſe. The leaden plates thus 
cleanſed may be employed again for the ſame purpoſe; till 
they be wholly converted into Cerufe by repeated diſtillations. 
During the operation there will come over thts the receiver 
a liquor ſomewhat turbid and whitiſh. This is a diſtilled 
Vinegar in which ſome Lead is diffolved.” on 
Reduce 4 quantity of Ceruſe into powder; put it into a 
matraſs; pour on it twelve or' fifteen times as much diſtilled: 
Vinegar; ſet tie matraſs in à ſand - bath; leave the matter in 
digeſtion for a day, ſhaking it from time to time: then de- 
cant your liquor, and keep it apart. Pour freſh Vinegar on 
what is left in the matraſs, and digeſt as before. Proceed 
thus till you have diſſolved one half, or two thirds, of the 
De Shona oh. Hoa ret 
Evaporate to a pellicle the liquors you poured off from the 
Ceruſe; and ſet them in a cool place. Greyiſh cryſtals will 
ſhoot therein. Decant the liquor from the cryſtals ; evapo- 
rate it again to a pelliele, and ſer it by to cryſtallize; Pro- 
ceed thus evaporating and-tryſtallizing, as long as any cry- 
{tals will ſhoot. Diſſolve your cryſtals in diſtilled Vinegar, 
ind evaporate the ſolution, which will then ſhoot into whiter 
and purer cryſtals: This is the Salt or Sugar of Lead. _ 


OBSERVATIONS. 


| Leap is eaſily diſſolved by the Acid of Vinegar. If it 
be barely expoſed. to the vapour of that Acid; its ſurface is 
corroded; and converted into a kind of calx or white ruſt, 
much uſed in painting; and known by the name of Ceruſe or 
Mpite Lead. © But this preparation of Lead is not combined 
with a ſufficient quantity of Acid to convert it into a Salt: 
is is no more than lead divided and opened by the Acid of 
Vinegar; a matter which is to Lead what Verdegris is to 
Copper. And therefore if you defire to combine Ceruſe 
with the quantity of Acid neceflary to convert it into a true 
Neutral Salt, you mult treat it in the fame manner as we did 
Verdegris, in order to procute Cryſtals of Copper; that is, 
you muſt diſſolve it in dittilled Vinegar, as the proceſs directs. 
The Salt of Lead is not very white when it firſt ſhoors 3 
and for this reaſon it is diflolved again in} diſtilled Vinegar, | 
and cryſtallized a ſecond time. If ſalt of Lead be . 
; Wy: \ 4 A £ | | 7 0 
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ly diſſolved in diſtilled Vinegar, and the liquor evaporated, 
it: will grow thick; but cannot be deſiccated without great 
difculty. If the ſame operation be oftener repeated, this 
quality will be thereby more and more increaſed; till at laſt 
it will remain on the fire like an Oil, or melted Wax: it 
coagulates as it cools, and then looks, at firſt fight,” like a 
metallic maſs, ſomewhat reſembling Silver. This matter rung 
with a very gentle heat, almoſt as eaſily as wax. 
Ihe Salt of Lead hath a ſaccharine taſte, which hath pro- 
cured it the name alſo of Sugar of Lead. For this xeafon 
when Wine begins to turn ſour, the ready way to cure it of 
that diſagreeable taſte is, to. ſubſtitute a ſweet one which is 
not diſagreeable to the taſte, by mixing therewith Ceruſe, 
Eitharge, or fome ſuch preparation of Lead: for the Acid 
of the Wine diſſolves the Lead, and therewith forms a Su- 
gar of Lead, which remains mixed with the Wine, and hath 
a taſte which, joined with that of the Wine, is not unplea- 
fant. But, as Lead is one of the moft dangerous poiſons we 
know, this method ought never to be practiſed; and who- 
ever employs ſuch a pernicious drug deſerves to be moſt ſe- 
verely puniſhed. Yet fomething very like this happens 
every day, and muſt needs have very bad conſequences; 
while there is nobody to blame, and thoſe to whom the thing 
may prove fatal can have no miſtruſt of it. | ; 
All the retailers of Wine have a; cuſtom of filling their 
bottles on à counter covered with Lead, having a hole in the 
middle, into which a leaden pipe is ſoldered. The Wine 
which they ſpill on the eounter, in filling the bottles, runs 
through this pipe into a leaden veſſel below. In that it u- 
fually ſtands the whole day, or perhaps ſeveral days; after 
which it is taken out of the leaden veſlet, and mixed with 
other Wine, or put into the bottle of ſome petty. cuſtomer. 
But, alas for the man to whoſe lot ſuch Wine falls! He muſt 
feel the moſt fatal effects from it; and the danger to which be 
is expoſed is ſo much the greater, the longer the Wine hath 
ſtood in the leaden veſſel, and thereby acquired more of 2 
noxious quality. We daily ſee cruel diſtempers among the 
common people, occaſioned by ſuch cauſes, which are not 
tuthciently attended to. (ET . 
Wine that is not kept in cloſe veſſels is apt to turn ſour 
very ſoon, eſpecially in the ſummer ; and the retailers of 
Wine have obſerved that their drippings, thus collected in 
veſſels ot Lead, are not liable to this inconvenience. This 
is what hath eſtabliſhed among them the practice 1 am 
ſpeaking againſt. As they ſee only the good effects there: 
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of, and know nothing of its ill conſequences, we cannot be 
angry with them. It is natural to think, that, as Lead hath 
the property of keeping. Wine eool, it may by: that. means 
prevent its growing four for ſome time; and perſons. who 
are not - verſed in Chymiſtry can hardly ſuſpect that Wine 
is preſerved from being pricked, only by being converted 
into a kind of poiſon. , Yet this is the very caſe ; for Lead 
doth not hinder the Wine from growing ſour ; but, . uniting 
with its Acid, as ſoon as it appears, and forming therewith 
a Sugar of Lead, changes the taſte thereof as hath been ſaid, 
and hinders the Acid from affecting the palate. 3 45 
Hence it appears how mueh it were to be withed. that the 
uſe of thoſe: counters covered with Lead were aboliſhed en- 
tirely. 1 am informed, by a Chymilt zealous for the public 
good , that he repreſented this matter to the Magiſtrates 
ſeveral years ago. It is not to be doubted, that, when the 
dealers in Wine know the ill conſequences attending this 
practice, they will with pleaſure. ſacriſice the ſmall benefit 
they receive from it to the public ſafety. Eos «dy 
It is, eaſy to prove whether or no a ſuſpected Wine con- 
tains, Lead. You need only pour into it a little Oil of 
Tattar per deliquium ; or, if you have not that at hand, a 
lye of the aſhes of green wood. If there be any Lead dit- 


ſolved in it, the liquor will immediately grow turbid, and 


the Lead will precipitate in the form of a white powder; 
becauſe the Sugar of Lead it contains, being a Neutral Salt, 
whoſe baſis is a metal, is decompounded by the Fixed Al- 
kali, which ſeparates that metal fram the Acid, Lead thus 


ſeparated from the Acid of Vinegar by an Alkali is called 


Magiſtery of Lead. 93 85 = | | 
Ceruſe, or White Lead, is alſo a very dangerous poiſon. 
It is a pigment very much uſed, being the only White that 
can be applied with Oil. This White is the moſt common, 
or, perhaps, the only cauſe of thoſe dreadful colics with 


which painters, and all that work in colours, are frequently 


afflicted. This induced me to examine all the ſubſtances 


Mr. Rouelle, whom I have had occaſion to mention ſeveral times in 
this work with the honour which he deſerves, and with whom I went 
through a courſe of Chymiſtry, when I was a Student in Medicine. Ic 
muſt be obſerved, to the praiſe of this ingenious Artiſt, that he is the firit- 
Frenchman that ever gave Courſes of Chymiſtry. In theſe he explain“ 
the operations according to the true and ſound Theory of the Science, 
drawn from the writings of Beccher, Stahl, Juncker, Boyle, Boerhaave, 
Hoffman, and many other excellent Chymiſts, whom it would be tedious to 
mention here, as well as from the Memoirs of the moſt celebrated Acade- 
mles, partieularly thoſe of the Academy of Sciences at Paris. 
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capable of affording a White, in order to find one, if poſſ- 


ble, which might be ſubſtituted for White Lead: but, after 


a vaſt number of experiments, I had' the mortification to he 
convinced, that all Whites, even the brighteſt and moſt 


beautiful, which are not metallic, produce nothing, when 


ground with Oil, but greys, or dirty yellows. There is ſtill 
ſomething to be boped for in Whites obtainable from certain 
metallic fubſtances : but, as every one of thoſe matters may 
be ſuſpected of ſome noxious quality, long experience alone 
will remove our juſt apprehenſions of danger from every 
thing afforded by ſuch ſubſtances. 

To return to the Salt of Lead: it may be decompounded 
by diſtillation without addittament. In order to perform 
this, you muſt put the Salt of Lead into a glaſs or ſtone 
retort, leaving à full third thereof empty, and diſtil in a 
reverberating furnace with degrees of fire. A ſpirit riſes, 
which fills the receiver with clouds. When nothing more 
will come over with a fire that makes the retort red-hot, let 
the veſſels cool, and then unlute them. You will find in 
the receiver, an auſtere liquor, which is inflammable, or, at 
leaſt, an inflammable Spirit may be obtained from it, if a- 
bout one half thereof be drawn off by diſtillation in a glaſs a- 
lembic. The retort in which the Salt of Lead was decom- 
pounded contains at the end of the operation, a blackiſh mat- 
ter: this is Lead, which will reſume its metallic form on 
being melted in a crucible; becauſe the Acid by which it 
Was diſſolved, and from which it hath been ſeparated, being 
of a very oily nature, hath left in it a ſufficient quantity of 
phlogiſton. 

What is moſt remarkable in a this decompoſition of Salt of 
Lead is the inflammable Spirit which it yields, though the 
Vinegar which entered into the . of the Salt ſcom- 
ed to contain none at all. | 


C. HAP. 


r hed. aw Py 4 


— Oo — hy , waged 2 — foie,” 


of the Pur RID FERMENTATION of VEGETABLE SUB4 
eh en de "STANCES" Ee. 


The Putrefattion of Vegetables. 
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Fu a hogſhead with green plants, and tread them down 
a little; or, if the vegetables be dry and hard ſubſtan- 
ces, divide them into minute parts, and ſteep them a little 
in water to moiſten them: then leave them, or the green 
plants, in the veſſel, uncovered and expoſed to the open air. 
By degrees a heat will ariſe in the center of the veſſel, which 


be communicated to the whole maſs. As long as the heat 
is moderate, the plants will retain their natural ſmell and 
taſte. As the heat increaſes, both theſe will gradually alter, 
and at laſt become very diſagreeable, much like thoſe of pu- 
trid animal ſubſtances. The plants will then be tender as 
if they had been boiled; or even be reduced to a kind of 
pap, more or leſs liquid according to the quantity of moik 
ture they contained before. 32s | 


OBSERVATION S. 


_ ALmMosrT all vegetable matters are ſuſceptible of putre- 
faction; but ſome of them rot ſooner, and others more ſlow- 
ly. As putrefackion is only a ſpecies of fermentation, the 
effect whereof is to change entirely the ſtate of the Acid, 
by combining it with a portion of the earth and Oil of the 
mixt, which are ſo attenuated that from this union there 
reſults a new ſaline ſubſtance in which no Acid is diſcerni- 
ble; which on the contrary hath the properties of an Alka- 
li, but rendered Volatile; it is plain, that, the nearer the 
Acid of a plant ſet to putrefy is to this ſtate, the ſooner will 
the putrefaction of that plant be completed. Accordingly 
all plants that contain a Volatile Alkali ready formed, or 
from which it can be obtained by diſtillation, are the molt 
Uſpoſed to putrefaction. | N 
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will continue increaſing daily, at laſt grow very ſtrong, and 
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Thoſe plants, in which the Acid is very manifeſt and ſen. 
fible, are leſs apt to putrefy; becauſe all their Acid muſt 
undergo the change above ſpecified. But vegetable matters, 
whote Acid 1s entangled and elogged by ſeveral of their o- 
ther principles, muſt be {till longer elaborated, before they 
can be reduced to the condition into which complete putre. 
faction brings all vegetables. The earthy and oily parts, 
in which the Acids of theſe ſubſtances are ſheathed, muſt be 
attenuated and divided by a previous fermentation, which, 
from thoſe parts ſubtilized and united with the Acid, forms 
an Ardent Spirit, wherein the Acid is more perceptible 
than in the almoſt inſipid, or ſaccharine. Juices, out of which 
it is produced. The Acid contained in the Ardent Spirit 
muſt be ſtill further. diſengaged, before it can enter into the 
combination of a Volatile Alkali: conſequently the Ardent 
Spirit muſt undergo a ſort of decompoſition; its Acid muſt 
be rendered more ſenſible, and be brought to the ſame con- 


dition as the Acid of plants in which it manifeſts all its 


properties. 1 „„ K 
Hence it appears, that the ſpirituous and acetous fermenta- 
tions are only preparatives, which nature makes uſe of, for 
bringing certain vegetable matters to putrefaction. Theit 
fermentations therefore muſt be conſidered as advances to- 
wards that putrefaction, in which they terminate, or rather 
as the firſt ſtages of putrefaction itſelf. This is the opinion 
of Mr. Stahl, who hath treated this ſubject with great ſaga- 
city, and thrown much light upon it. 2 
Mr. Boerhaave is not altogether of the ſame mind. © He 
conſiders putrefaction as ſomething foreign to fermentation; 
as an operation independent of it, and very different from it. 
He gives the title of fermentation to that inteſtine and ſpon- 
. 0 motion only which produces an Ardent Spirit, and 
changes it into an Acid. He founds his opinion on this, 
that the circumſtances attending putrefaction are differen- 
from thoſe which accompany ſpirituous and acetous fermenta- 


tion; that the product of putrefaction is very different from 


the products of theſe: fermentations; and laſtly, that all ve- 
getable and. animal ſubſtances are ſuſceptible of putrefaclion, 
whereas only ſome kinds of them are capable of fermentation 
properly ſo called. i 

Mr. Boerhaave is ſo far right, that we ought not to con- 
found together operations which differ in ſeveral reſpects 
and reſult in different productions; but Mr. Stahl's opinion 
muſt nevertheleſs be- looked on as highly probable, or rathel 


abſolutely true. For it doth not neceſſarily e * 
| | Ultſteren & 


* 


difference between the circumſtances and productions of fer- 
mentative motions, that the operations have no relation to, 
or connection with, each other. They may nevertheleſs be 
conſidered as different ſteps of one and the ſame operation: 


the three degrees of fermentation, we can only infer from 
thence that there are mixts, in which the whole work of fer- 
mentation is yet to do; and that there are others whoſe prin=s, 
ciples are ſo diſpoſed that they are in the fame condition as if 
they had already undergone the firſt, or even the ſecond, de- 
gree of fermentation; and conſequently ſuch mixts are ſuſ- 
ceptible only of the ſecond, or perhaps of the third, degree 
of fermentation. | 
Mr. Stahl therefore ſays very judiciouſly, that, far from 
denying putrefaction to be a fermentation, we ought on the 
contrary to conſider all fermentation as no other than putre- 
faction. Matters ſuſceptible of the ſpirituous and acetous 
fermentation do but paſs through theſe previous alterations in 
their way to complete putrefaction. On this principle, Wine 
and Vinegar are only liquors that had begun to putrefy, but 
were. ſtopt at the firſt or ſecond ſtage of their putrefaction. 
This is fo true, that, if a fermenting liquor be left to itſelf in 
the open air, and in a due degree of heat, it will proceed di- 
rectly, without any ſtop, to perfect putrefaction. 

The acetous fermentation is attended with more heat than 
the ſpirituous, and the putrid with ſtill more than the acetous. 
The heat of putrefying plants is ſometimes ſo conſiderable, 
that, when they are not too moiſt, and are ſtacked up in 
great heaps, they take fire and burn violently. Of this there 
are frequent inſtances in hay-ricks. 
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Putrefied Vegetable Subſtances analyzed. 


445 the putreſied plants you mean to analyze into a glaſs 
4 cucurbit, and ſet it in a ſand-bath. Fit to it a head; 
lute on a receiver; diſtil with a gentle fire, and a limpid fe- 
tid liquor will eome over. Continue the diftillation till the 
matter contained in the retort be almoſt dry. | 
Then unlute your veſſels, and keep the liquor you ſind in 
the receiver by itſelf, Put the matter remaining in the cu- 
curbit into a retort, and diſtil with a graduated heat. There 
will rife white vapours; a pretty conſiderable quantity of f- 
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and if all vegetable and animal matters are not ſuſceptible of 
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quor nearly like that of the former diſtillation 5 a Volatile 
Salt in a concrete form; and a black oil; which towards the 
end will be very thick. In the retort there will remain 4 


black charred matter, which being burnt in the open air will 


fall into aſhes, from which no Fixed Alkali can be extracted. 
Buy means of a funnel ſeparate your oil from the aqueous 
liquor. Diſtil this liquor with a gentle heat. You will by 
this means obtain a Volatile Salt like that of animals; of 
which you may alfo get ſome, by the ſame means, from the 
liquor which came over in the firſt diſtillation: 


OBSERVATION S: 


Tuis analyſis ſhews the changes which putrefaction pro- 
duces in vegetable matters. Scarce any of their principles 
are now to be diſcerned. They now yield no aromatic li- 
quor; no Eſſential Oil; no Acid; and confequently no El- 
ſential Salt; Ardent Spirit, or Fixed Alkali: in a word; 
whatever their natures were before putrefaction, they are all 
alike when they have once undergone this fermentative mo- 
tion in its full extent. Nothing can then be obtained from 
them but Phlegm; a Volatile Alkali, a fetid Oil; and an 
inſipid Earth. | | . 

Almoſt all theſe changes are owing to the tranſmutation of 
the Acid, which is depraved by putrefaction; and combined 
with a portion of the Oil and ſubtilized Earth of the mixt; 
fo that the reſult of their union is a Volatile Alkali. Now, 
as the Fixed Alkali, found in the aſhes of nnputrefied plants, 
is only the molt fixed part of their earth and of their Acid, 


cloſely united together by the igneous motion, it is not ſur- 


priſing that, when all the Acid, with a part of the earth, is 
ſobtilized and volatilized by putrefaction, no Fixed Alkall 
can be found in the aſhes of putrefied Vegetables. The al. 
teration which the Acid ſuffers by the putrefactive motion is, 
in my opinion, the greateſt it can undergo, without being 
2 deſtroyed and decompoſed, ſo as to be no longer 4 
We have ſeen it, in the Mineral kingdom, in its great 
purity and ſtrength. Its combination with Oil, and the 0- 
ther alterations its undergoes, in the Vegetable kingdom, 
have ſhewn it weakened and diſguiſed. The changes it ſut- 
fers by the ſpirituous and acetous fermentation, have exhibit- 
ed it in other forms. And laſtly, putrefaction disfigures 1 


completely, and, in ſome ſort, changes its very nature, {0 


that it cannot be diſtinguiſhed. In the animal kingdom MH 
: I "I 


* 
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find it nearly in the ſame condition : for though the Vege- 
table ſubſtances, on which animals feed, do not undergo di- 
rect putrefaction, in its full extent, before they are converted 
into animal Juices, yet they ſuifer moſt of the alterations 40 
produced by putrefaction; fo that when they have acquired 9 
the qualities neceſſary to their becoming an actual nutritious Va 
animal juice, they are within one ſtep of complete putrefac- b't 


tion. For this, reaſon all animal ſubſtances are very apt to 1 
putrefy, and are unſuſceptible of the firſt degrees of fermen- 104 
tation. But this diſcuſſion belongs to the animal kingdom, oy 


of which we are now going to treat in the third part of theſe wo 
Llements; the theory of putrefaction ſerving to introduce it, 1 bY: 


and naturally leading us to it. : 
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PROCESS I. 


Milk ſeparated into Butter, Card, and Whey : : inſlanced in 
_ Cow's Mill. 


YUT new Cow's milk into a flat 3 pan, 5 ſet it 
in a temperate heat. In ten or twelve hours time there 
will gather on its ſurface a thick matter, of a ſomewhat yel- 
fowiſh white: this is called Cream. Gently ſkim off this 
Cream with a ſpoon, letting the milk you take up with it 
run off, Put all this Cream into another veſſel, and keep it. 
The milk thus ſkimmed will not be quite 1s thick as before: 
nor will it be of ſuch a dead white, Tr have a little blueiſh 
caſt, If all the Cream be not ſeparated from it, more wil 
gather on its ſurface after ſome time, which muſt be taken off 
as the former. In two or three days the fkimmed milk will 
coagulate into a ſoft maſs called Curd, and then it taſtes and 
{ſmells four. ag 

Cut this Curd acroſs in Comal places. It will 3 

Iy diſcharge a large quantity of Serum. Put the whole into 
a clean linen cloth; hang it p and underneath it ſet 3 
velſel to receive the ee as it drops. When the aqueous 
part hath done dripping, there will remain in the filter 3 
white ſubſtance ſomewhat harder than the curdled milk. 

This ſubſtance is called Cheeſe, and the Serum ſeparated 

from it is known by the name of Whey. 25 
OB SER- 
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"Tas milk of wan bet f ſeed Wot ve, 
all animal matters the leaſt removed from the — 
ture. The truth of this will be demonſtrated by the expe- 
riments we ſhall produce by and by, for the further ana- 
lyſis of milk. [For this reaſon we judged, with Mr. Boer- 
baave, that it was proper to degin the . of ne by 
examining this liquor. 


Moſt Chymiſts juſtly confider Milk as of the Ge nature | 


with Chyle. Indeed there is great reaſon to think, that, ex- 
cept ſome ſmall differences to be afterwards taken notice of, 
theſe two matters are nearly the ſame. * They are both of 
a dead white, colour, like that of an emulſion; which proves 
that, like emulſions, they conſiſt of an oily matter divided, 
diffuſed, and nec but not Perfectiy⸗ diſſolved, in an 
aqueous liquor. 

It is not ſurpriſing that theſe hquors ſhould: fable e- 
mulſions; for they are produced in the ſame manner, and 
may very juſtly be called Animal Emulfions. For how are 
regetable ſubſtances converted into Chyle and Milk in an 
animal body? They are bruiſed, divided, and triturated by 
maſtication and digeſtion, as perfectly, at leaſt, as the mat - 
ters pounded in a mortar to make an emulſion; and muſt 
thereby undergo the ſame changes as thoſe matters; that is, 
their oily parts, being attenuated by thoſe motions, muſt be 


mixed with and lodged between the aqueous parts, but not 


diſſolved therein; becauſe they do it, in the bodies of ani - 
mals, meet with ſaline matters, ſufficiently diſentangled and 
actire, to unite intimately with n, and by: that means 


render them foluble in water. 1 477 


Nevertheleſs Chyle and Milk, xbough: Nude In we 
* manner as emulſions, and very much reſembling them, 
differ greatly from them in ſome reſpects; owing chiefly to 


the time they remain in the bodies of animals, their being 


heated while there, the elaborations they undergo —_— 
and the animal juices commixed with them... 

New Milk hath a mild agreeable. taſte, without any ſaline 
pungency ; nor hath any Chymical trial diſcovered in it ei- 


ther an Acid or an Alkali. Yet it is certain that the juices 


of plants, out of which milk is formed, contain many ſaline 
matters, and eſpeciall Acids: accordingly Milk alio con- 
_ tains the ſame; but the Acids are ſo ſheathed and com- 
_— that at they are not ot perceptible. The caſe is the ſame 
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- with all the other liquors intended to eonſtitute part of an 
animal body: there is no perceptible Acid in any of them. 
_ . Henee it may be inferred that one of the pringipal changes 
which vegetables undergo, in order to their being convert- 
ed into an animal ſubſtance, conſiſts in this, that their A. 
eids are combined, entangled, and ſheathed in ſuch a man. 
ner that they become imperceptible, and exert none of their 

bale. in ͤ lr n e 23 4d 

Milk left to itſelf, without the help of diſtillation, or any 
additament whatever, undergoes a fort of decompoſition. It 
runs into a kind of ſpontaneous analyſis; which doth not 
indeed reduce it to its firſt principles, yet ſeparates it into 
three diſtinct ſubftances, as the proceſs ſhews; namely, into 
Cream, or the buttery fat part, into Curd or Cheeſe, and in- 
to Serum or Whey: which ſhews that thoſe three ſubſtances 
of which Milk conſiſts, are only mixed and blended together, 
but not intimately united. 755 . . 

The firſt parts, being the lighteſt, riſe gradually to the 
ſurface of the liquor as they ſeparate from the reſt: and this 
forms the Cream. e e eee ee ee 

Cream, as ſkimmed from the ſurſace of Milk, is not how- 
ever the pure buttery or fat part; it is ſtill mixed with many 
particles af Cheeſe and Whey, whieh muſt be ſeparated in 
order to reduce it into Butter. The moſt ſimple, and at 
the ſame time the beſt method of effecting this, is daily 
practiſed by the country people. It conſiſts in beating or 
churning the Cream, in a veſſel contrived for that purpoſe, 
with the flat ſide of a circular piece of wood, in the center 
of which a ſtaff is fired. One would think that the mo- 
tion, impreſſed on the Cream by this inſtrument, ſhould ra- 
ther ſerve to blend more intimately the particles of Butter, 
Cheeſe, and Whey, of which it conſiſts, than to ſeparate 
them from each other; as this motion ſeems perfectly adapt- 
ed to divide and attenuate thoſe particles. But, if we con- 
fider what paſſes on this occaſion, we ſhall ſoon perceive that 
the motion by which Butter is churned is nothing like tri- 
ture: for churning is no other, properly ſpeaking, than 
a continually repeated compreſſion, the effect whereot is 
to ſqueeze out from amongſt the buttery particles thoſe of 
Cheeſe and Whey mixed thefewith; by which means the 
particles of Butter are brought into contact with each other, 
unite, and adhere together.  _ . _ 2 
Milk, whether ſkimmed or no, grows ſour of itſelf, and 
curdles in a few days. When it is newly curdled, the Cheeſe 


and Whey ſeem to be united, and to make but one ** ' 
0 


— 


« 
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but theſe two matters ſeparate ſpontaneouſly from each other, 


with the greateſt eaſe, and in a very ſhort time. 

The acidity, which Milk naturally contracts in the ſpace 
of a few days, muſt be conſidered as the effect of a fer- 
menting motion, which diſcovers in that — —— an Acid 
that was not perceptible before. This, properly ſpeaking, is 
an acetous fermentation, which Milk paſſes th 


Milk be expoſed to a hot air. 


If, inſtead of leaving Milk to grow four and curdle of it- 


ſelf, an Acid be mixed therewith, while it is yet ſweet and 
newly -milked, it immediately coagulates ; z which gives rea- 
ſon to think, that its ao naturally is the effect of 
the Acid, which diſcovers itſelf therein 2 it grows ſtale. 

The coagulation of Milk may alſo be conſiderably acce- 
lerated, by ſetting it in a ſand- bath gently heated; or by 
mixing therewith a little of what, in the language of the 
Dairy, is called Runnet ; which is nothing but ſome eurdled 
and half-digeſted Milk taken from the ſtomach of a Calf: 
or both theſe methods may be employed at once, which will 
produce the effect ſtill more expeditiouſly. 

It is not difficult to find out the cauſe 'of theſe effects. 
The Runnet, which is Milk already curdled and grown ſour, 
is an actual ferment to ſweet Milk, diſpoſing it to turn ſour, 
much more readily : for though Milk, when thus haſtily 


curdled by tie Runnet, bath not a manifeſtly acid taſte, yet. 


it is certain that this Acid begins to exert itſelf. The proof 
thereof is, that, being expoſed to the ſame degree of heat 
with Milk equally new, that is not mixed with this fer- 
ment, 1t turns four much ſooner. As to the effect of heat 
in coagulating Milk, there is nothing extraordinary in it: 


we know how much it promotes and accelerates all fermen- 


tative motion. The whole of this perfectly agrees with what 
we ſaid before concerning fermentation. 

Fixed Alkalis alſo coagulate Milk; but at the fame time 
they ſeparate | the Whey from the Cheeſe, which floats on 


the liquor in clots. They give the Milk a ruffet-colour in- | 


clining to red; which may ariſe from their attacking the fat 
part. 

The ſeparation of Milk into Butter, Cheeſe, and Whey, 
is a kind of imperfect analyſis thereof, or rather the begin- 
ning of one. "fo order to render it complete, we mult exa- 
mine each of theſe ſubſtances ſeparately, and find the prin- 
Ciples of which they conſiſt. This we e ſhall endeavour to do 
in che following procels. 


PR O- 


rough in its 
way to putrefaction; and it ſoon follows, eſpecially if the 
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n analyzed by Diſtillation. 


| Fro! glaſs retort put the quantity of freſh Butter you 
® intend to diſtil. Set the retort in a reverberatory; apply 
a receiver, and let your fire be very gentle at firſt. Ihe 
Butter will melt, and there will come over ſome drops of 
clear water, which will have the peculiar ſmell of freſh But- 
ter, and ſhzw ſome tokens of Acidity. If the fire be in- 
creaſed a little, the Butter will ſeem to boil : a froth will 
gather on its ſurface, and the phlegm, ſtill continuing to 
run, will gradually come to ſmell juſt like Butter clarefied 
in order to be xy Bog Its Acidity will be ſtronger and 
more manifeſt than that of the firſt drops that came over. 
_ Soon after this, by increaſing the fire a little more, there 
will riſe an Oil, having nearly the ſame degree of fluidity 
as fat Oils; but it will grow thicker as the diſtillation ad. 
vances, and at laſt will fix in the receiver when it cools. It 
will be accompanied with ſome drops of liquor, the Acidi- 
ty whereof will always increaſe, while its quantity decreaſes, 
as the diſtillation advances. Ten OR gy 
- While this thick Oil is diſtilling, the Butter contained in the 
retort, which at firſt ſeemed to boil, will be calm and ſmooth, 
without the leaſt appearance of ebullition ; though the heat 
be then much greater than when it boiled. Continue the 
diſtillation, conſtantly increaſing the fire by degrees as you 
ſind it neceſſary for the elevation of the thick Oil. This 
Oil, or rather this kind of Butter, will be at laſt of a ruſſet- 
colour. There will riſe along with it ſome white vapours 
exceeding ſharp and pungent. 5 
When you obſerve that nothing more comes over, though 
the retort be quite red-hot, let the veſſels cool, and unlute 
them. Tou will find in the receiver an aqueous acid liquor, 
a fluid Oil, and a kind of fixed brown Butter. Break the 
retort, and you will find therein a charred matter; the ſur- 
face of which, where it touched the glaſs, will be of a ſhin- 
ing black, and have a fine poliſh. | 3 


-- as 


OBSERVATIONS. 


Tux analyſis of Butter proves that this ſubſtance, which 
is an oily matter in a concrete form, owes its conſiſtence to 


the Acid only, with which the oily part is combined: wm 
| ; 1 ; 


hep. 1. PRACTICE os CHYMISTRY. 
is, it follows the general rule frequently mentioned above 


in treating of other oily compounds; the conſiſtence whereof 


we ſhewed to be ſo much the firmer, the more Aeid the 
contain. The firſt portions of Oil that come over in the di- 
ſtillation of Butter are fluid, becauſe a pretty conſiderable 
quantity of Acid roſe before them, which being mixed with 
the phlegm gives it the Acidity we took notice o. 

This Oil, being freed from its Acid, and by chat means 
rendered fluid, riſes firſt ; becauſe it is by the ſame means 
rendered lighter. The kind of Butter that comes over after- 
wards, though it 'be fixed, is nevertheleſs far from having 
the ſame conſiſtence as it had before diſtillation; becauſe it 
loſes much of its Acid in the operation. This Acid is what 
riſes in the form of white vapours. Theſe vapours are, at 
leaſt, as pungent and irritating as the Sulphureous Acid or 
Volatile Alkalis: but their ſmell is different: it hath a re- 
ſemblance, or'rather is.the ſame, with that which riſes from 
Butter, when it is burnt and browned in an open veſſel. But, 


when concentrated and collected in cloſe veſſels, as in the 
diſtillation of Butter, they are vaſtly ſtronger: they irritate 


the throat ſo as to inflame it; they are exceeding ſharp and 
pungent to the ſmell, and are ſo hurtful to the eyes that they 
quickly inſlame them, as in an ophthalmy, and make them 


ſhed abundance of tears. The great volatility of this Acid 


is entirely owing to a portion of the pblogiltou of the But- 
ter with which it is ſtil} combined. 

It may be aſked why Butter, or the oily part of Milk whitch 
hath the conſiſtence of a fixed Oih is more replete with an 
Acid than the Oils of the vegetables. whereof the Milk was 
formed; as theſe Oils are almoſt all fluid, which indicates 
their containing leſs Acid before than after they were digeſt- 
ed in the body of an animal. This muſt appear the more 
extraordinary, becauſe the Acid contained in the liquors of 
animals is ſheathed and imperceptible, and conſequently. in- 
capable of combining with the Oils ol vegetables oo” as to 
give them this confiſtence.” - © 
Ichink it will be eaſy to give a daricfaftory anfwern to this 
queſtion, if it be conſidered, that the Oils, which exiſt in the 
vegetable juices whereof the Milk is formed, are far from be- 
ing combined with the whole Acid of thoſe vegetables; be- 
cauſe there is hardly a plant that doth not yield a great deal 
of Acid, even without the help of fire. Now, there is rea- 
{pn to think, that one of the principal effects of digeſtion is, 
to combine and unite this Acid, with the oily parts * vege- 
e more intimately than it was before. fy 
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The further we advance in the analyſis of animals, the 
more we ſhall be convinced, that, in the different elabora- 
tions, which vegetable ſubſtances undergo in order to their 
being changed into the nutritious juices of animals, nature 
employs all her powers to expel, deſtroy, or at leaſt, weak. 
en and blunt the Acids, ſo as to render them abſolutely im. 
perceptible. One of the beſt means by which ſhe can effect 
this, is the combining and uniting them intimately with the 
oily parts; and this operation ſhe probably begins in dige- 
ſtion. She gets rid of moſt part of the Acids contained in 
the aliments, by thus uniting them with the Oils contained 
in thoſe aliments. Hence ariſes the conſiſtence of Butter, 
| which is the fat part of Milk, that is, of a liquor half-chang- 
ed into an animal juice. ; 


This explication furniſhes us alſo with the reaſon why A. 
cids agree fo ill with people of weak and delicate conſti. 
tutions. The motion and heat in their bodies is not ſuffi- 
eient to effect a due combination of the Acids with the Oils. 
Hence it comes to paſs, that, during and after digeſtion, 
they find in their bowels the bad effects of theſe Acids, in 
the diſorder commonly called the Heart - burn. Hence alſo 
it is that ſuch people receive great benefit from the uſe of 
Abſorbents, which uniting with the Acids neutralize them, 
and relieve nature when ſhe has not ſtrength enough herſelf 
to get the better of them. VFM 
To return to our analyſis of Butter : we took notice in the 
proteſs that Butter ſeems to boil with a very moderate heat at 
the beginning of the diſtillation, and that in the courſe of 
the operation the ebullition ceaſes entirely, though the heat 
be then greatly increaſed; which is contrary to the general 
rule. The reaſon is, that butter, though a ſeemingly homo- 
geneous maſs, contains nevertheleſs ſome particles of Cheeſe 
and Whey, The particles of Whey, being, much the light- 
_ eſt, endeavour, on tbe firſt application of heat, to extricate 
themſelves from amongſt the particles of Butter, and to riſe 
in diſtillation. Thus they form the drops of acidulated 
phlegm which come over at firſt, and, in ſtruggling to get 
free, lift up the buttery parts, or actually boy, which occaſi- 
ons the ebullition obſervable at the beginning of the procels. 
When they are once ſeparated, the melted Butter re“. ains 
calm and ſmooth without boiling. If you want to make I! 
boil you muſt apply a much greater degree of heat; which 
you cannot do in cloſe veſſels, without ſpoiling the whole 
operation: becauſe the degree of heat neceſſary for that pur” 
poſe would force up the Butter in ſubſtance, which muy 
fy 6 88 4 by „ ”” I 
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ruſh 6ver into the reeciver;/ without any detompoſition. In- 
deed if che veſſels were Juzed they would. be i in danger of 
burſting» Wd 

As to the . parts(.mhich are wind mich: freſh But- 
ter, they alſo ſeparate at the beginning of the diſtillation, 
when the Butter is melted, and gather on its ſurface in a 
ſcum. Theſe particles of Cheeſe and Whey, which are be · 
terogeneous to Butter, help to make it ſpoil the ſooner. And 
for this reaſon thoſe who want to keep Butter a long time, 
wichout the uſe of ſalt, melt it, and thereby evaporate the 
aqueous parts. The lighteſt portion of the particles of Cheeſe 
riſes to the ſurface, and is ſkimmed off; the reſt remains at 
the bottom of the veſſel, from which the Butter is e ſe- 
parated, by decanting it while it is yet fluid. 

Butter may alſo be diſtilled, by incorporating it with ſome 
additament which will yield no principle itſelf, nor retain any 
of thoſe of the Butter. I have diſtilled it in this manner 
with the additament of fine ſand: the operation ſucceeds 
very well, is ſooner finiſhed, and more eaſily conducted: but 
I choſe. to deſcribe here the manner of doing it without ad- 
ditament; becauſe the ſeveral changes, which the Butter un- 
— in the retort en the er ee may be * ob- 
erved 

If you defire to convert the Butter wholly into Oil, you 
muſt take the fixed matter you find in the receiver, and di- 
ſtil it once more, or .oftener, according to the degree of 
fluidity you want to gwe' it. The caſe is the ſame with this 
matter as with all other thick Oils, which, the oftener they 
ae diſtilled, grow always the more fluid; becauſe in every di- 
ſtillation they are ſeparated from part of the a to which 
alone 8 owe their r conliſtence. 
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glaſs retort put fone new Curd, having firſt drain 
ed it edorgaghly of all its Whey, and even ſqueezed it in 
a linen cloth to expreſs all its moiſture. Diſtil it as you did 
Butter There will eome over at firſt an aeidulated phlegm, 
lmelling like Cheeſe or Whey. As the diſtillation eee 
the Acidity of this phlegm will increaſe. 
| When it begins to run but very lowly raife your fire. 
will come over a yellow Qi, fomewhat empyreuma- 
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tic. Continue the diſtillation, ſtill inereaſing the fire by de- 
grees as occaſion. requires. The Oil and acid Phlegm wilt 
continue to riſe; the Phlegm growing gradually more acid, 
and the Oil deeper coloured, and more empyreumatic. At 
laſt, when the retort is almoft red- hot, there comes off 3 
fecond black Oil, of the conſiſtenee of Turpentine, very 
. empyreumatic, and ſo beavy as to fink in water. In the 
retort will be left a conſiderable quantity of charred matter. 


OB S E R A0 NS. 


CHEESE-CURD barely drained, till no more Whey will 
drip from it, is not entirely freed thereof; and for this rea- 
fon we directed it to be preffed in a linen cloth, before it 
be put into the retort. to be diſtilled. Without this precau- 
tion, the remaining Whey would rife in a conſiderable quan- 
tity on the firſt application of heat; and, inſtead of analyz- 
ing the Curd only, we ſhould at the ſame time analyze the 
Whey alſo. , This is to be underftood of green Curd and 

new- made Cheeſe; for, if it be fuffered to grow old, it will 
at length dry of itſelf: but then we ſhould not obtain from 
it the ſame principles by diſtillation; as it corrupts and be- 
gins to grow putrid after ſome time, eſpecially if it be not 
mixed with ſome ſeaſoning to preſerve it. 

The firſt Phlegm that rifes in this diftillation, as in that 
of Butter, is a portion of the Whey that was left in the 
Cheeſe, notwithſtanding its being well preſſed. This 

Phlegm grows gradually more acid, being the vehicle of the 
Acids of the Cheeſe, which are forced up along with it by 
Bam —m mmm! d 

The Acid obtained from this matter is leſs in_ quantity, 
and weaker, than that of Butter: and accordingly the Oil 
ctiſtilled from Cheeſe is not fixed like that of Butter. Vet it 
is remarkable that the laſt empyreumatic Oil, which is as 
thick as Turpentine,-is heavier than water: a property which 
it probably derives from the quantity of Acid it retains. 

The quantity of charred matter, which remains in the 
retort after the diſtillation of Chceſe, is much greater than 
that left by. Butter ; which proves that the former contains 3 

much greater quantity of earth. Theſe coals are exceeding 
difficult to burn and reduce to aſhes. I have kept them red- 
hot, in the open air, and in a very ſtrong fire, about fix 
hours, continually ſticring them, in order. to bring the under 
parts io the ſurface, that they might be burnt, yet J could 
not conſume them entirely. They eyen deflagrated Ar 
ä e W 
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wards with Nitre, as if they had not been burnt at all; and 
yet, during the whole time of their calcination, there ap- 


peared conſtantly. a ſmall ande be like that of chang on the 


ſurface ok * matter. 9 


* 
4 
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VAPOR ATE two or three: quarts 8 0 
dryneſs in a balneum mariæ; and diſtil the — pt 

reſiduum, in a retort ſet in a reverberating furnace, with 

degrees of fire, according to the general rule. At firſt ſome 


Phlegm will come over; then a lemon-coloured acid Spirit; 


and afterwards a pretty thick Oil. There will remain in 
the retort a charred matter, which being expoſed- to the air 
grows moiſt. Lixiviate it with rain water, and evaporate 
the lixivium : it will yield you cryſtals of Sea - ſalt. Dry the 
charred matter, and burn it in the open air with a ſtrong fire, 
till it be reduced into aſhes. A lixivium of Shale dives wil 
new ſome n of a Fixed Alkali. 1 9 


OBSERVATIONS. 


Mr LE, as Was Laid befart, (ſcoarates naturally EY ſpc on- 


taneouſly into three ſorts of ſubſtances, the analyſes 5 


being put together make a complete analyſis of this animal 
liquor. I know no Author that hath delivered the analyſes 
of Butter and Cheeſe ;z ſo that the proceſſes here given for 
analyzing theſe two ſubſtances are taken from the experi- 
ments I thought proper to make, in order to obtain the ne- 
ceſſary lights in this matter. As for the analyſis of Whey. 
it is taken from one of Mr. Geoffroy's Memoirs, containing 
experiments on ſeveral animal ſubſtances, which was pub- 
liſhed in 1732. It is there ſo particularly and ſo well de- 
ſcribed, that it was needleſs for me to attempt it anew. 

It will appear, on examining the three analyſes of the ſub- 
ſtances whereof Milk conſiſts, that none of them yields a 
Volatile Alkali: which I think very worthy. of notice; as 
it is, I believe, the only animal matter from which ſuch a 
Salt cannot be obtained. It is true, the milk of animals 
A feed on vegetables may be conſidered as an intermediate 
liquor between vegetable and animal ſubſtances; as an im- 
n animal Juice, which ſtill retains much of. the vege- 
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table nature: and we actually find that Milk almoſt always 
bath, at leaſt in part, the properties of thoſe plants with 
which the animals that yield it are fed. Yet, as it cannot be 
formed in the body of the animal, without mixing with ſe. 
veral of its juices that are entirely perfected, and become 
purely animal, it muſt appear ſtrange that the analyfis there- 
of ſhould not afford the leaft veſtige of that principle, which 
all other animal matters yield in the greateſt plenty. 
L imagine the reaſon of this may be found in the uſe to 
which Milk is deſtined. It is intended for the nouriſhment 
ef animals of the fame ſpecies with thoſe in whoſe bodies it 
is produced. Conſequently it ought as much as poſſible to 
reſemble the juices of the food which is proper for thoſe a. 
nimals. Now, as animals that live only on vegetables could 
not be properly nouriſhed by animal matters, for which na- 
ture itſelf hath even given them an averfion, it is not ſur. 
priſing that the Milk of ſuch animals ſhould be free from 
any mixture of. fuch things as are unſuitable to the young 
ones whom it is deſigned to nouriſh There is reaſon there- 
fore to think that nature hath diſpoſed the organs, in which 
the ſecretion of Milk is performed, fo as to ſeparate it en- 
tirely from all the animal juices firſt mixed with it: and 
this I take to be the principal difference between Milk and 
Chyle; the latter being neceſſarily blended with the ſaliva, 
the gaſtrie and pancreatic juices, the bile and lymph, of the 
animals in which it is formed. Hence it may be conclud- 
ed, that, if a quantity of Chyle could be collected ſufficient 
to enable us to analyze it, the analyfis thereof would differ 
from that of Milk, in this chiefly that it would yield a great 
deal of Volatile Alkali, of which Milk, as hath been faid, 
yields none at all. J 
The fame thing probably takes place in carnivorous an- 
mals. It is certain that thoſe animals chuſe to eat the fleſh 
of fuch others only as feed upon vegetables; and that no- 
thing but extreme hunger, and the abfolure want of more 
agreeable food, will force them to eat the fleſh of other cat- 
nivorous animals. Wolves, which greedily devour ſheep) 
goats, &c. ſeldom eat Foxes, Cats, Polecats, &Cc: though 
theſe animals are not ſtrong enough to reſiſt them. Foxes, 
Cats, and Birds of prey, that make fath terrible havock a- 
mong wild fowl, and other forts of game, do not devou! 
one another. This being laid down, there is reaſon to think 
that the Milk of carnivorous animals is fomething of the na- 
ture of the fleſh of thoſe animals that feed on vegetables, 
and which they chuſe to eat, and not of the nature of a 
„ of * wo O 
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own fleſh; as the Milk of animals that feed on vegetables is 
analagous to the juice of vegetables, and when analyzed 
yields no Volatile Alkali, though every other part of their 
body does. 2 WES. 4 | 
But whatever be the nature of Milk, and of whatever in- 
gredients it be formed, it always contains the three ſeveral 
ſubſtances above-mentioned ; namely, the fat, or Buttery 
part, properly ſo called, the Cheeſy, and the Serous part, 
the laſt of which we are now examining. It is, properly 
ſpeaking, the Phlegm of the Milk, and conſiſts almoſt en- 
tirely of water. For this reaſon it is proper to leffen the 
quantity thereof conſiderably by evaporation, ſo that its other 
principles, beirig concentrated and brought nearer together, 
may become much more ſenſible. There is no danger of 
loſing any eſſential part of the Whey in the evaporation, if 
it be performed in the balneum marie, with ſuch a gentle 
heat as may carry off the aqueous parts only: this greatly 
ſhortens the analyſis, which will prove exceeding long and 
tedious, if all the water be diſtilled off in cloſe veſſels. © © 
As Whey is chiefly the aqueous part of Milk, as faid 
above, it muſt contain all the principles thereof that are ſo- 
juble in water; that is, its faline and ſaponaceous parts. 
And accordingly the analyfis thereof ſhews that it 'contairis 


an Oil, rendered perfectly ſapongceous by an Acid; that is, 


made perfectly miſcible with water. This quality of the Oil 
contained in Whey appears from the perfect tranſparency of 


that liquor, which we know is the mark of a complete diſ- 


ſolution. In the diſtillation of Whey, the ſaponaceous mat- 


ter contained therein is decompoſed ; the faline part riſes 
firſt, as being the lighteſt ; this is the Acid taken notice of 


in the proceſs ; after which the Oil, now ſeparated from the 
principle which rendered it miſcible with water, comes over 
in its natural form, and doth not afterwards mix with tlie 
/ OS 
Beſides the ſaponaceous matter, Whey contains alſo ano- 
ther ſaline ſubſtance ; namely, Sea-Salt : this is obtained by 
lixiviating the caput mortuum left in the retort, which, be- 
cauſe of its fixedneſs, cannot rife with the other principles in 
diſtillation. To this Salt it is owing that what remains in 
the retort after diſtillation grows moiſt in the air; for we 
know that Bea · ſalt thoroughly dried hath this property.” 
The fixed Alkaline Salt, obtained from the caput mortuum 
burnt to aſhes, proves that Milk ſtill retains ſomething of the 
vegetable nature: for the following analyſis will ſhetv us that 
Matters purely animal yield none at all. 57 v2; 
CHAP. 
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Of the SUBSTANCES which compoſe an ANIMAL Bop v. 


PRO e £88 = 8h 
Blood analyzed. Inſtanced in Bullock's Blood. 


* 


7 


IN a balneum mariæ evaporate all the moiſture of the 
A Blood that the heat of boiling water will carry off. There 
will remain an almoſt dry matter. Put this dried Blood in- 
to a glaſs retort, and diſtil with degrees of heat, till nothing 
more will come over, even when the retort is quite red-hot, 
and ready to melt. A browniſh phlegm will riſe at firſt: 
this will ſoon be impregnated with a little . Volatile Alkali, 
and. then will come over a yellow Oil, a very pungent Vo- 
latile Spirit, a volatile Salt in a concrete form, which will 
adhere to the ſides of the receiver; and, at laſt, a black Oil, 
as thick as pitch. There will be left in the retort a charred 
matter, which being burnt yields no Fixed Alkali. 


0 B:8£E:RFLT ITO: NS 
_-BLooD, which is carried by the circulation into all the 
parts of the animal body, and furniſhes the matter of all the 
ſecretions, mult be confidered as a liquor conſiſting of al- 
molt all the fluids neceflary to the animal machine: ſo that 
the analyſis thereof is a fort of general, though imperfect, 
SEARS... wo of ben w ¼—ib 

Blood drawn from the body of an animal, and ſet by ina 
veſſel, coagulates as it grows cold; and ſometime afterwards 
the coagulum diſcharges a yellowiſh. Serum or lymph; and in 
the midſt thereof ſwims the red part, which continues cur- 
dled. Theſe two ſubſtances, when analyzed, yield nearly 
the ſame principles; and in that reſpe ſeem to differ but 
little from each other. Though the Serum of Blood be na- 
turally in a fluid form, yet it bath alſo a great tendency'to 
coagulate, and a certain degree of heat applied to it, either 
by water, or by a naked fire, will curdle it. Spirit of Wine 
mixed with this liquor produces on it the ſame effect 33 
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Blood, while circulating in the body of a healthy animal, 
and when newly taken from it, hath a mild taſte, which diſ. 
covers nothing like either an Acid or an Alkali; nor doth it 
ſnew any ſign of either the one or the other in Chymical 
trials. When taſted with attention it betrays ſomething like 
a ſavour of Sea- ſalt; becauſe it actually contains a little 
thereof, which is found in the charred matter left in the re- 
tort after diſtillation, when carefully examine. 
We ſhewed that Milk alſo contains a little of this Salt. It 
enters the bodies of animals with the food they eat, which 


and paſſing through the ſtrainers, of the animal body. The 


Fixed Alkali for their baſis: we find them unchanged in the 
juices of animals into whoſe: bodies they have been introdu- 
ced. They are incapable of combining, as Acids do, with 
the oily parts; and ſo are diffolved by the aqueous fluids, of 
which nature makes uſe to free herſelf from thoſe Salts, - and 
diſcharge them out of the body; as ſhall be ſhewn when we 
come to ſpeak of Urine and Sweat. , 4 1 7 
Blood, like all other animal matters, is, cly. 
ing, ſuſceptible of no fermentation but that of putrefaction. 
Let it turns ſomewhat ſour before it putrefies.  'Phis: ſmall 
degree of acetous fermentation is moſt ſenſible in fleſh ;' and 
eſpecially in the fleſh of young animals, ſuch as calves, lambs, 
chichens, & . tt 77 eK Se oy 201 
The quantity of pure water, which Blood, in its natural 
ſtate, contains, is very conſiderable, and makes almoſt ſeven 
eighths thereof. If it be diſtilled, without being firſt dried, 
the operation will be much longer; becauſe it will be neceſ - 
tary to draw off all this infipid phlegm with a gentle fire. 
There is no reaſon to apprehend that, by drying Blood in 
open veſſels as directed, any of its other principles will be 


1 * 


ſtance that is volatile enough to riſe with the warmth of a 
balneum marie. This may be proved by putting ſome un- 
dried Blood into a glaſs cucurbit, fitting thereto a head and 
receiver, and diſtilling, in a balneum marie, all that the 
heat of the bath, not exceeding the heat of boiling water, 
will raiſe: for, when nothing more will come over, you will 
find in the receiver an inſipid phlegm only, ſcarce differing 
from pure water, except in having a faint ſmell like that of 
Blood; wherein it reſembles all the phlegms that riſe firſt in 
diſtillation, which always retain ſomething of the ſmell of 

0 —_ | the 


contains more or leſs thereof according to its nature. It 
plainly: ſuffers no alteratron by undergoing the digeſtions, 


caſe is the ſame with the other Neutral Salts which have a 


carried off with its Phlegm : for it contains no other ſub- 
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the matters from vhich they were drawn. That part of the 
Blood, which remains in the cucurbit after this firſt diſtilla. 
| tion, being put into 'A retort, and diſtilled with a ſtronger 
fire, yields exactly the ſame principles, and in the fame pro. 
portion, as Blood dried in open veſſels in the dalneum mariæ 
Ia that, if this Phlegm of Blood contain any principles, the 

quantity thereof is ſo ſmall as to be ſcarce perceptible. 
The Volatile Alkali that riſes with the Oil, when Blood is 
diſtilled in a retort with a degree of heat greater than that of 
boiling water, is either the production of the fire, or ariſes 
from the decompoſition of an Ammoniacal Salt, of which it 
made a part. For we ſhall ſee, when we come to treat of 
this ſaline ſubſtance, that it is fo extremely volatile as to ex- 
ceed, in that reſpect, almoſt all other bodies that we know: 
and therefore if this Volatile Alkali pre- exiſted formally in 
the Blood, uncombined with ariy other matter capable, in 
ſome meaſure, of fixing it, it would riſe at firſt almoſt ſpon- 
taneoully, or at leaſt, on the firſt application of the gentleſt 
heat. We have an inſtance of this in Blood, or any other 
animal matter, that is perfectly putreſied 3 which contain- 
ing a Volatile Alkali, either formed or extricated by pu- 
trefaction, lets go this principle when diſtilled, even before 
the. firſt phlegm : and, for this reaſon, when putrefied Blood 
is to be analyzed, it muſt by no means be dried, like freſh 
Blood, before diſtillation 3: for all the Volatile Alkali would 

by that means be diſſipated and loſt at once. 
The Volatile Alkali obtained from Blood that hath not 
undergone putrefaction, affords matter of ſome ſpeculation. 
Indeed the ſeparation of this Salt from Blood requires a de- 
gree of heat, vaſtly greater than that which is neceflary to 
make it riſe, when it is perfectly formed and diſentangied: 
and this gives room to think that it is the reſult of a com · 
bination formed by the fire, during the diſtillation. But 
then this ſame degree of heat neither ſeparates nor forms 
any Volatile Alkali in a great number of plants, or in milk, 
as bath been ſhewn. Yet it cannot be ſuppoſed that the 
blood of animals, which fred only on thoſe plants or on 
milk, is any other than theſe very matters digeſted and ren- 
dered perfectly animal ſubſtances: whence it mult be con · 
cluded, that, when vegetable ſubſtances are converted into 
animal ſybſtances, they undergo ſuch alterations as render 
them capable of yielding, when analyzed, a principle that 
was not — in them before. Now we know that 
this ame principle, that is, the Volatile Alkali, is the pro- 
duct of putrefaction, or, which is the ſame thing, of = 
1 33 8 


* 
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laſt degree of fermentation: and this, I think, makes the 


opinion of thoſe more than probable, who believe that tritu- 


ration and mechanical motion are not the only cauſes, that 


effect the converſion of food into an animal juice, but that 
fermentation hath a great ſhare in this change. Ir is true, 
we do not find, in animal matters, any manifeſt token of an 
Ardent Spirit, an Acid, or a Volatile Alkali; nor, conſe- 
quently, any fubſtance that is an evident production of any 
of the three different degrees of fermentation: and yet, as 
ſubſtances perfectly animalized are exactly in the ſame ſtate 
with vegetables that have undergone the firſt, and even the 
ſecond, degree of fet᷑mentatlon, ſo that they are ſuſceptible 
of putrefaction only; (or, at leaſt, if they ſhew at firſt ſome 


faint tokens of acidity, they run immediately and rapidly in- 


to complete putrefaction); it is nevertheleſs probable; that ve- 
getable matters, in order to their becoming animal ſubſtances, 
undergo certain changes and alterations, which have ſome 
reſemblance with thoſe produced by fermeritation. 
This opinion is further confirmed by two other analogies, 
between animal matters, and vegetables advanced to the laſt 
ſtage of fermentation 3; which is, that they yield neither an 


Eſſential Oil nor a Fixed Alkali: for the coal, that remains 


in the retort after the diſtillation of Blood, being burnt in an 
open fire, diſcovers no Fixed Alkali in its aſhes: 
The want of a Fixed Alkali in animal matters ariſes from 


hence, that their Acid is nearly in the ſame ſtate with the 


Acid of vegetable matters which have undergone putrefac- 


tion; that is, it is ſo ſubtilized - and attenuated, as to be fit 


to enter into the combination of a Volatile Alkali, and is no 


longer ſo intimately united with the fixed earth as to produce 
therewith a Fixed Alkali in the fire. 


Though Blood and other animal matters afford no Fixed 


Alkali, but, on the contrary, yield much Volatile Alkali, 


it doth not therefore follow that all the Acid; which thoſe 
ſubſtances contained before they were analyzed, is employed 
in the production of a Volatile Alkali. We ſhall hereafter 
take notice of an animal matter which contains a great deal 
of Acid: and, not to depart from our preſent ſubject, it doth 
not appear to me to be a ſcttled point among Chymilts, whe- 
ther or no Blood, when analyzed, yields a portion manifeſt. 
ly acid, and poſſeſſing all the properties of an Acid. | 
Mr. Boerhaave, with ſome other Chymiſts; makes no 
mention of any Acid in his analyfis of Blood. Mr. Hom- 
rg, on the contrary, ſays * expreſly, that he conſtantly ob- 
Memoirs of the Academy of 5 for 1712. 
4 f 


tained 
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tained an Acid from the Blood and fleſh of different ſorts of 
animals,' of which he analyzed a great number. Mr. Boer. 
haave's authority is very reſpectable, and of great weight: 
on the other hand, Mr. Homberg's experiments are ver 
conclulive, ſeem to be made with great care, and are all af. 
firmative. This apparent diverſity in the ſame analyſis, de. 
livered by theſe two great men, determined me to analyze 
Blood myſelf, and to examine ſcrupulouſly all the principles 
I could obtain from it. | 

I therefore diſtilled ſome Bullock's Blood in a retort with 
degrees of fire. Some Phlegm came over firſt, and then a 
Volatile Spirit. I changed my receiver; and on increaſing 
the fire there aroſe, with the Volatile Spirit, a yellow Oil, a 
Volatile Salt in a concrete form, a ruſſet liquor which ſmel- 
led ſtrong of Volatile Alkali, and ſeemed at firſt to be only 
a Spirit impregnated with much of that Salt: at laſt came a 
very thick fetid Oil. 

In this brown liquor, which comes off towards the end of 
the diſtillation, Mr. Homberg affirms the Acid to be con- 
tained: but, as it certainly is replete with a Volatile Alkali 
alſo, he alledges that it contains, at the ſame time, both a 


Volatile Alkali and the animal Acid; that theſe two Salts 


are diſtinct from each other, and not combined together in 
the form of an Ammonical Salt; that each of conſequence 
poſſeſſes its peculiar properties; and that this liquor is at the 
jame time both Acid and Alkaline; that it efferveſces with 
Acids, and alſo changes the blue colours of plants to red. 

The Alkalline quality of this liquor is very evident, and 
diſcovers itfelf in every Chymical trial; but the ſame cannot 
be ſaid of its Acid property. I dropped ſome of it on blue 
paper, the colour of which did not at firſt change in the leaſt, 
nor acquire the fainteſt ſhade of redneſs. This experiment 
almoſt determined me to conclude that Mr. Homberg was 
thiſtaken : but ſome time afterwards I perceived that the blue 
paper began to turn red where it had been wetted, and that 
the red colour grew deeper and deeper as the paper dried: 
and this convinced me, that this liquor actually contains an 
Acid, as Mr. Homberg aſſerted; but, that the Volatile Al- 
kali in this liquor, being much more copious than the Acic, 
had firſt entered the paper, and hindered the Acid from tuin- 
ing it red as uſual; and that, as the Alkali evaporated, the 
Acid began to act, and produce the cuſtomary effect. Hence 
we ſee that the Acid of Blood, though extricated by diſtillation) 


is not eaſily perceived at firſt, becauſe of the great propol- 


tion af Volatile Alkali, with which the liquor containing 5 
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is impregnated. This is probably what prevented its being 
diſcovered by ſeveral Chymiſts, who, it ſeems, did not ſul. 
pect its exiſtence, and therefore did not look for it. 7 
Mr. Homberg takes no notice of this little difficulty in his 
Memoir: but he relates an experiment which might have 
given occaſion to ſuſpect it. It is in his analyſis of Human 


Blood. As the Acid in Human Blood is in leſs quantity, 


and leſs perceptible, than in the Blood of animals that live 
wholly on vegetables, he directs a ſecond diſtillation of the 


brown liquor, which contains at once both the Volatile Al- 


kali and the Acid, till very little thereof be left in the retort. 
This reſiduum, ſays he, contains à very perceptible and diſtinct 
Acid. There is reaſon to believe, from Mr. Homberg's di- 
recting the ſaline liquor to be diſtilled again, that he did not 
find the Acid ſufficiently perceptible in it at firſt. Now a 


fecond diſtillation is a very good way to render it much more 


ſenſible. For though this animal Acid be volatile, the Vola- 
tile Alkali is ſtill vaſtly more fo; and therefore if the liquor 


containing both thefe ſaline ſubſtances be diſtilled, the Vola- 


tile Alkali muſt needs riſe firſt, -and leave the Acid alone, 
or almoſt alone, at the bottom of the retort. This is exactly 
the caſe in our experiment on blue paper ; the operation be- 


ing here performed with a ſmall quantity, and much more 


expeditiouſly, as appears frgm our account of it. 

It is not at all ſurpriſing that the Volatile Alkali and ani - 
mal Acid, though confounded in the ſame liquor, ſhould 
not be united together and converted into a Neutral Ammo- 
niacal Salt. Mr. Homberg pretends that theſe two faline 
matters do not act upon each other, becaufe they are too much 
dephlegmated. The oily parts, with which they are both 


loaded, may alfo contribute thereto : nor is this unprecedent- 


ed; the ſame thing being obſerved of the Acid and the Vo- 
latile Alkali of ' ſeveral vegetable ſubſtances. 
Mr. Homberg, juſtly ſuſpecting that there might be ſome 
difference between the condition, of the Acid in the Blood of 
animals that feed altogether on vegetables, and that in the 
blood of thoſe that feed only on fleſh, examined likewiſe, by 
decompoſition, the Blood and the fleſh of fome carnivorous 
animals. In theſe alſo he found an Acid; and it doth not 
appear that he obſerved any great difference, in this reſpect, 
between their Blood and that of other animals. The difter- 
ence he ſound between the Blood of young, and that of grown, 
or old, animals, with reſpect to the Acid, ſeems, by his ac- 
count, to be more conſiderable; the Blood of the former 
containing much more of it than that of the latter: and 
4 D 2 | this 
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this is ſo much the more probable, as we know that the fleſh 
of young animals grows four, before it putrefies, more ſenſi. 
bly than that of old ones. 

We ſhall conclude this head with a remark concerning the 
management required in diſtilling Blood. When the opera- 
tion is advanced to a certain point, the matter contained in 
the retort often ſwells ſo as to ſtop the neck of that veſſel 
entirely, and by that means makes it burſt with an explo- 
fion. To avoid this inconvenience, a very {mall quantity of 
Blood muſt be put into the retort, and the fire muſt be go. 
verned very warily. I have alſo found that this accident may 
generally be prevented by mixing the Blood with fome mat- 
ter that can afford no principle by nn, ; ſuch as pound- 
ed ao or fine ſand. 
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" NTO an alembic or retort, placed in a fand- bath, put 

ſome lean Beef, from which you have carefully ſeparat- 
ed all the fat. Diſtil till nothing more will riſe. In this 
firſt diſtillation A hleg m will come over, weighing at leaſt 
half the maſs of the Ailtilled fleſh, In the rerort you will 
find a matter almoſt dry, which you muſt afterwards diſtil, 
with a naked fire, in a reverberating furnace, taking the 
uſual precautions. There will come over at firſt a little 
phlegm replete with Volatile Alkali; then a Volatile Alkali 
in a dry form, which will ſtick to the fides of the veſſel; 
and alſo a thick Oil. After the diſtillation there will be left 
in the retort a black, ſhining, light coal. Burn it to aſhes 
in the open air, and lixiviate thoſe aſhes : the water of the 
lixivium will have no Alkaline property, but will ſhew ſome 
tokens of its containing a little Sea- ſalt. 


OBSERVATIONS. 


ITIIsS analyſis of Beef is taken from a Memoir given in 
by Mr. Geoffroy i in 1730, the purpoſe of which was a Chy- 
mical examination, of the meat commonly uſed to make 
broth. The fleſh of an animal, as appears from the proceſs, 
yields much the ſame principles with its Blood : and it can- 
not be otherwiſe; becauſe it is formed all together of mate- 
rials furniſhed by the Blood. 5 

. 
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Mr. Geoffroy obſerves, that the firſt phlegm, drawn off 


from it in the balneum mariæ, produces a white precipitate 
in a ſolution of Corroſive Sublimate; which ſhews it to con- 
tain a little Volatile Alkali: but the quantity thereof muſt 


only like broth, and not like a Volatile Alkali; one particle 
of which, we know, is capable of affecting the organ of 
ſmelling very ſenſibly. As to the Acid of fleſh, there is 
great reaſon to believe that it is conditioned exaCtly like that. 
of Blood. : Ws 

The aſhes of the caput mortuum of fleſh, burnt in an open 
fire, attract the moiſture of the air, as Mr. Geoffioy re- 
marks, and increaſe in weight, though they contain no Fix- 
ed Alkali. However, this is not at all ſurpriſing ; fince 
they contain ſome Sea-ſalt, the known property whereof is 
to grow moilt in the air. | e | 
The fleth of animals contains much matter that is ſoluble 
in water. Mr. Geoffroy examined ſeparately that part of 
fleſh which water is capable of diſſolving. With this view 
he boiled four ounces of beef with three pints of water, in 
a very eloſe veſſel, and repeated the operation ſix times with 
equal quantities of freſh water; in order to extract, as far as 
poſſible, all the juices of the meat. Theſe broths he put 
all together, the laſt of them having but a faint ſmell of very 


tering them towards the end of the evaporation, to ſeparate 
an earthy part; and there remained in the veſſel a moderate» 
ly ſolid extract, which ſoon grew moiſt in the air. This ex- 


latile Salt, which adhered to the ſides of the receiver; not 
cryſtals, moſtly in the form of parallelopipeds. The Spirit 


valt, weighed thirry-eight' grains. Salt of Tartar being 

mixed with this Volatile Salt ſeemed to increaſe its {trength 

which gives room to ſuſpect that the latter contains an Am- 
moniacal Salt. | 


ing a white precipitate in a ſolution of quick-filver. The 


dried and analyzed in the ſame manner, yielded a Volatile 
Spirit, a Volatile Salt in a concrete form, which ſtuck to 
the ſides of the receiver in ramifications as uſual; and a 
thick fetid Oil. There now remained in the retort a 


charted 


be very ſmall; ſeeing the phlegm that contains it ſmells 


weak veal broth : he evaporated them over a flow fire, fil- 


tract, being analyzed, yielded a dram and two grains of Vo- 
in ramifications, as Volatile Salts uſually do, but in flat 


and the Oil, which came over together after the Volatile . 


The charred matter left in the retort weighed but fix 
grains. Its lixivium gave ſome tokens of Sea-talt;, by mak- 


mals of fleſhy fibres, that was exhauſted by boiling, being 


charred matter, which being burnt in the open air or not 
burnt, ſhewed not the leaſt ſign of its containing any ſaline 
matter. 

This method of analyzing fleſh, by boiling it at firſt in 
water, in order to extract all that can be diſſolved by this 
menſtruum, ſhews us that animal fleſh contains an Oil, 
which is in a ſaponaceous ſtate: for the extract made there- 
from, by water, yields in diſtillation a conſiderable quan- 
tity of Oil, which was perfectly diſſolved in the water, while 
that extract was in the diluted ſtare of broth, and before it 
Was analyzed. 

It is remarkable that the Volatile Salt, yielded by the ex- 
tract of fleſn, is different from that which is obtained out of 
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the fleſh itſelf, when nothing hath been extracted from it. 


This Salt, as Mr. Geoffroy obſerved, differs from the com- 
mon Volatile Alkalis in the form of its cryſtals ; which 
made that Chymiſt juſtly conſider it as a Salt of a ſomewhat 
Ammoniacal nature; a kind of Eſſential Salt of fleſh. 

There is reaſon to think that this Salt, when diſſolved in 
the water in which we boi] fleſh, is ſeparated therefrom, by 
the action of fire, with more * than while it remains 
combined with the other principles, in the ſubſtance of the 

fleſh ; that its ſeparation, in the latter caſe, requiring a great- 
er degree of heat, it is thereby decompoſed; and that the 
Volatile Alkali, which is obtained from fleſh diſtilled in the 
' uſual manner, is only one of the parts that conſtituted the 
Ammoniacal Salt thereby decompoſed. 

The charred matter remaining, aſter the diſtillation of 
fleſh firſt exhauſted by boiling, yields nothing ſaline; be- 
cauſe the Sea- ſalt, which is the only Fixed Salt it could con- 
tain, was diſſolved by the water together with the matter of 
the extract. 

Mr. . Geoffroy OO, examined what parts of fleſh Spirit 
of Wine is capable of aiflolving. For this purpoſe he took 
four ounces of Beef, dried in the balneum marie, poured on 
an equal weight of well rectiſied Spirit of Wine, and left 
the whole in digeſtion for a conſiderable time. The Spi- 
xit extracted from the Beef a weak tincture, and ſeparated 
from it ſome drops of Oil: it acquired a brown colour, and 
a faint ſmell. Mr. Geoffroy found, by ſeveral experiments, 
that the Opirit of Wine had taken up a portion of the Am- 
moniacal, or Effential, Salt of the fleſh. With reſpect to 
the Oil, if any at all were diſſolved, it could be but very 
little ; for that which the Spirit ſeparated, and which retained 


it's natural form, was certainly not diflolved ; ſecivg in that 
caſe 


Part. 3. 


Chap. 2. PRACTICE os CHYMISTRY. 583 


caſe it would not have been perceived, but would have made 


a homogeneous liquor, to appearance, with the No of 
Wine. 


— 


PROCESS II. 


Bones — W in Ox bones. 


UT into pieces the Bones of a leg of beef, carefully 
8 ſeparating all the marrow. Put them into a retort, and 
diſtil them in a reverberating furnace, as uſual. A phlegm. 
will come over firſt; then a Volatile Spirit, which will be- 
come ſtronger and ſtronger; afterwards a Volatile Salt in a 
dry. form, with ſome Oil; and, laſtly, a black Oil, with a 
little more Volatile Salt. There will be left in this retort a 
charred matter, from which a little Sea-falt may be extraCt- 
ed. Reduce this charred matter to aſhes, by burning it in 


the open air. Theſe aſhes will give ſome flight tokens of a 
Fixed Alkali. | 


OBSERVATIONS. 


Tus analyſis of Bones proves that they conſiſt of the fame 
principles with fleſh and blood; and the fame may be ſaid, 
in general, of all matters that are truly animal, or that cu 
ally conſtitute any part of an animal. 

Nevertheleſs, we find in the aſhes of Bones ſomewhat of 
an Alkaline quality ; ſeeing they make a red precipitate in a 
ſolution of Corroſive Sublimate : and yet a true Fixed Alkali 
cannot be obtained from them. Theſe aſhes are probably in 
the ſame caſe with quick lime; which hath certain proper-. 
ties of Alkaline Salts, though no Salt of that kind can be. 
extracted from it. 

Mr. Geoffroy analyzed Bones in the ſame manner as he 
did fleſh ; that is, he at firſt made a ſtrong decoction of them 
with water, and then examined and diſtilled apart the ex- 
tract afforded him by that decoction, and the Bones depriv- 
ed of that extract. On this analyſis he made two remarkable 
ob ſervations. 

Ihe firſt is, that Bones yielded to boiling water their prin- 
ciples and their Volatile. Salts, both ſooner and more copi- 
ouſly than fleſh did: for in the analyſis which Mr. Geoffroy 
made of ſeveral forts of fleſh, though he robbed them in a 
manner of all their principles by boiling, yet their dried fibres 

| after- 


| 
| 
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afterwards yielded à conſiderable quantity of Volatile Salt; 
whereas the Bones, of which he had made an extract by boil. 
ing, afforded him but a very ſmall quantity thereof when 
analyzed. ot 

" The fecond obſervation worthy of notice which Mr. Geof- 
froy made on his analyſis of Bones is this; the Salt, which, 
as was ſhewn in the analyſis of fleſh, was reſolved by the 
water wherein he boiled the fleſh, . and conſequently aroſe 
when he diſtilled the extract obtained from that decoction, 
and cryſtallized in the form of parallelopipeds, took a quite 
different turn in the analyſis of Bones. None of it appear- 
ed in diſtilling the extract made by decoction, but aroſe in 
diſtilling the boiled Bones, that were exhauſted of almoſt all 
their other principles by the decoction with water. Theſe 
differences probably ariſe from the different contexture of the 
animal matters in which they are obſerved. 

This analyſis of Bones may ſerve as a pattern for analyz- 
ing all the ſolid parts of animals, ſuch as horns, hoofs, 
ivory, &c. 


— 


ens . 
Animal Fat analyzed. Inſtanced in Mutton- Suet. 


JUT as much Mutton-Suet as you pleaſe into a glaſs 
retort, only taking care that the veſſel be but half-full; 


and diſtil with degrees of fire as uſual. A phlegm ſmelling 


of the Suet will riſe firſt, and ſoon grow very acid. After 
this ſome drops of Oil will come over, and be followed by 3 
matter like Oil, in appearance, when it comes over; but it 
will fix in the receiver, and acquire a conſiſtence ſomewhat 
ſofter than Suet. This kind of Butter of Suet will continue 


to riſe to the end of the diſtillation ; and there will be left in 


the retort a {mall quantity of charred matter. 


OBSERVATION 8. 


TROUGE animal Fat be a fubſtance that hath paſſed 
through all che {trainers of the body; though it bath under- 
gone all the elaborations neceflary to form an animal matter, 
and become itſelf part of the animal: it contains, neverthe- 
leſs, as its analyſis ſhews, principles differing greatly from 
thoſe of all other animal matters: ſo that it muſt be claſſed, 
in ſome tort, by itſclf. K 
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It conſiſts almoſt/ entirely of Oil : but this Oil is in a 
concrete form, and obſerves the general rule of all concreted 
oily matters, which owe their conſiſtence wholly to the A- 
cid that is combined with them. The rule is evidently ſo 
general, that it extends even to the animal kingdom, where, 
in all other inſtances, Acids ſeem to be almoſt annihilated. 
All we ſaid above on the ſubject of Butter muſt be appli- 
ed here: for animal Fat, properly ſo called, and Butter, do 
not, in my opinion, differ ſenſibly from each other, with 
reſpect to their analyſis. And therefore there is gteat rea- 
ſon to believe, that what is Butter in Chyle, or Milk, be- 
comes Fat when fixed in the animal body. It is a kind of 
repoſitory, in which nature Jays up and confines the Acid 
that is unneceſſary to the animal compoſition, and which Rink 
could not any other way eliminate. | 165 
I made choice of Mutton - Suet for an tins of tlie ana- 
lyſis of Fat z becauſe this Fat, being the firmeſt of any, muſt 
contain a ſtronger and more perceptible Aci. 
When it is thus diſtilled, the part which remains Gxed 
hath much leſs conſiſtence than the Suet had before; which 
ariſes from its having Joſt part of its Acid. Repeated di- 
ſtillations will deprive it of a much greater quantity thereof, 
and fo reduce it into an Oil that will always remain clear 
and fluid. 
Not one particle of Volatile Alkali is obtained by diſtil- 
ling Suet: but then the experiment will not ſucceed as it 
ought, unleſs care be taken to free the Suet perfectly from 
all the membranes, and all the particles of fleth and blood 
that may be mixed with it; for, if it ſhould be diſtilled 
without this precaution, thoſe heterogeneous matters mingled 
with it would yield a great deal of Volatile Alkali in diſtil - 
lation; which might impoſe on the Artiſt, and make him 
think the Salt came actually from the Suet. Suet that hath 
been often melted, as the tallow, for inſtance, of which can- 
dles are made, is ſufficiently puriſied: of this I made uſe in 
my analyſis, and it yielded me no Volatile Alkali; at leaſt 
I could perceive none. 
In concluſion, all that hook been ſaid, on ſeveral occa- 
ſions, touching the properties of concreted oily matters, may 
be applied to Suet. I ſhall only obſerve here, that it is one 
of thoſe that manifeſt no Acidity, and conſequently that in 
its natural ſtate it is not ſoluble in Spirit of Wine, and on- 
ly becomes ſoluble in that menſtruum by degrees, as its A- 
cid is extricated by repeated diſtillations: and on this ac- 
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UT ſome Hen 8 Eggs i in water, and boil them ci they 

be hard. Then ſeparate the Yelks from the Whites. 
Tat the Whites into little bits; put them into a glaſs cucur- 
bit ; fit on a head and receiver; diftil in a Balneum maria 
with degrees of fire, raifing-it towards the end to the ſtrong 
eſt heat which that bath can give; that is, to the beat of 
boiling water. There will come over an aqueous liquor, or 
inſipid phlegm ; the quantity whereof will be very conſider- 
able, ſeeing it vill make about nine-tenths of the whole 
maſs of the Whites of the Eggs. Continue your. diſtilla- 
tion, and keep the water in the bath conftantly boiling, till 
not a drop more of liquor will aſcend from the alembic. 
Then unlute your veffels. In the cucurbit you will find your 
Whites of Eggs conſiderably ſhrunk in their bulk. They 
will look like little bits of brown , and be hard and 
brittle. 

Put this reſiduum into a glaſs retort, and diftil, as uſual, 
in a reverberating furnace with degrees of heat. There wil 
come over a Volatile Oily Spirit, a yellow Oil, a Volatile 
Salt in a dry form, and, at laſt, a black thick Oil. There 
will be left in the retort a charred matter. 
Reduce alfo into the ſmalleſt pieces you can the hard Yelks | 

of the Eggs which you ſeparated from the Whites. Set 
them in a pan over a gentle fire: ſtir them with a ſtick till 
they turn alittle brown, and diſcharge a ſubftance like melt- 
ed marrow. Then put them into a new ſtrong canvaſs bag, 
and preſs. them between two iron plates well heated; 
whereby you will obtain a confiderable ener, of a = 
low Oil. 

Loet what remains in the bag de diſtilled in a retort ſet in 


a a reverberating furnace: it will give you the ſame an 
as you got from the Whites. iO K 21 | 


— 


OBSERVATIONS. 


Or the two perfect diſtinQ ſubſtances that conſtitute the 
Egg, the Yelk contains the.embryo of the chick, and is 5 
tined 


* 
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tined to Hatch it: the White is to ſerve for the nouriſhment 
of the chick when it is formed. 

"Theſe two matters, though they contain the very fame 
principles, yet differ confiderably from each other; and 
chiefly in this, that their principles are not in the fame pro- 

ortions. 

The White of an Egg contains ſo much pülegm, chat it 
ſeems ro conſiſt almoſt totally thereof, All the aqueous li- 
quor, obtained by diftilling it in the balneum' mariæ, is, pro- 
perly ſpeaking, nothing but pure water; for no Chymical 
trial can diſcover in it either an Acid or 'a Volatile Alkali; 
or an oy Boas going Oily part. And yet it mult contain 
ſome Oil, uſe the Jiquor thar riſes laſt is a little bitteriſh 
to the taſte, and ſmells ſomewhat of empyreuma. But the 
principles from which it derives theſe properties are in too 
ſmall quantities to be diſtinctly perceived. 

If, inſtead of diſtilling the hard White of an Egg, nn 
a view to draw off the great quantity of water it contains, 
you leave it ſome time in an air that is not too dry, the great-- 
eſt part of its moiſture ſeparates ſpontaneouſly, and becomes 
very ſenſible. In all probability this: is the effect of a begin- 
ning putrefaction, which attenuates this ſubſtance, and 
breaks its contexture. The liquor thus diſcharged by the 
White of an Egg thoroughly diſſolves Gum-Reſins, and 
particularly-Myrrh. If you defire to diſſolve Myrrh in this 
manner, cut a hard-boiled Egg in halves; take out the Yelk; 
put the powdered Gum-Reſin into the cavity left by the 
Lelk; join the two halves of the White; faſten them toge- 
ther with a thread, and hang them up in a cellar. In a few 
days time the Myrrh will be diffolved by the moiſture that 
iſſues from the White of the Egg, and will drop into the 
veſſel placed underneath to receive it. This liquor is impto- 
perly called Oil of Myrrh per deliquium. , 

All the properties of the Whites of Eggs, as well as the 
principles obtained by analyzing them, are the ſame with 
thoſe of the lymphatic part of the blood; fo that there i is a 
great reſemblance between theſe two ſubſtances. 

As to the Yelk, it is plain from its analyſis that Oil. is 
the predominant principle thereof. If the Yelk of an Egg 
be mixed with water, the Oil with which it is replete, and 
which is by nature very minutely divided, diffuſes itſelf 
through the whole liquor, and' remains ſuſpended therein by 
means of its viſcoſity. The liquor at the ſame time be- 
comes milk-white like an W and is in fact a true ani- 
mal emulſion. 

4E 2 In 
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In order to gbtain the Oil of Eggs by expreſſion; with the 
more eaſe, care mult be taken to chuſe Eggs that are ſeven 
or d becauſe they are then a little Jeſs viſcous, 

Nevertheleſs, their viſcoſity is ſtill ſo great that they will not 
calily yield their Oil by expreſſion : and therefore, in order 
to attenuate and deſtroy entirely this viſcoſity, they muſt be 
correfied before they are put to be preſſe ©. 
Ihe Oil of Egge, like all other oily. animal matter, ſeems 
analagous to the Fat Oils of vegetables. It hath all the pia: 
perties that  charaCteriſe thoſe Oils. Its colour is yellow, 
and it ſmells and taſtes a little of the empyreuma, qccafion- 
ed by torrefying the Yelks. It is rendered ſomep hat leſs dif- 
agreeable by being. expoſed to the dew for. thirty or forty 
nights, if care be taken to ſtir it often in the mean time. 
Io conclude: all the principles, both in the Yelk and the 
White of an Egg, are the ſame as thoſe found in Blood, 


Fleſh, and all other, matters that are perieQly animal. 
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Dung analyzed. lnſtanced in Human Excrement. Mr. 
8 Hemberg's Pheſphorun. 
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AKE any quantity you pleaſe of human Excrement, 
Land diftilitin a glas alembic ſet in the balneum ma- 
rig. You will. obtain an aqueous, clear, inſipid liquor; 
which will nevertheleſs have a difagreeable odour. Having 
urged the diſtillation as far ag is poſſible, with the heat of this 
bath, unlute your. veſſels, and you will find at the bottom of 
the cucyrbit a dry matter, making about an eighth part only 
of what you put into it. P ut this reſiduum into a glaſs re- 
tort, and diſtil in a reverberating furnace, with degrees oi 
heat. You will obtain a Volatile Spirit, and a Volatile Salt, 


with a fetid Oil; and a charred matter will be left in the 
CW | 5 
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Mr, HomBERG made a great wany experiments on the 
lune of animals; concerning which be compoſed - two Me- 
moirs publiſhed in the Academy's collection for 171. That 
Chymiſt tells us, that, in diſtilling Excrement, he aimed 
not ſo much at diſcovering the principles of which. it conſiſts, 
as he was defirans to. ſatisfy a friend of his, who had ear» 
neſtly entreated him ta try whether he could not extract 
therefrom a clear Oil, having no bad ſmell; becauſe he had 
ſcen, as he ſaid, Mercury fixed into pure Silver by ſuch; an 
Mr. Homberg's labour had the uſual fate of all enterpriſes 
of this nature He actually found the art of drawing from 
Excrement a clear ſcentleſs Oil; but, in whatever way he 
1 it to Mercury, it produced no change in that metal- 
lic ſubſtance, However, as Mr. Homberg was a man of ſa - 
gacity, and knew how to improve every hint offered by his 
experiments, he made ſeveral curious diſcoveries on this oc 
cation ; of which we ſhall give a conciſe accaunt, after we 
have made ſome remarks on the principles obtained from 
Excrement by the method deſcribed: in the proceſs. | 
This ſubſtance, conſiſting of matters ſubject to: putrefac- 
tion, hath conſtantly a fetid ſmell, like that of all putrid 
matters; having been for ſome time confined in a warm, 
moiſt place, which we know promotes putrefaction, and e- 
yen quickly produces it. Yet the analybs thereof. proves that 
it is not putrefied, or at leaſt not entirely ſo: for all purre+ 
fied matters contain a. Volatile Alkalr perfectly formed and 
extricated; and, as this principle riſes with leſs heat than 
that of boiling water, it always comes ayer firſt in diſtillation. 


t. Now we haye ſeen that, with the beat of boiling water, it 
1 pi with nothing but an infipid phlegm, containing no Vo- 
ry atile Alkali: a ſure proof that the fecal matter is not com- 
g pletely putrefſe c. r 
15 There is nothing remarkable in the Volatile Salt and fe- 
of tid Oil, which riſe with a degree of heat greater than tha: 
ly of boiling water. They are common productions, of which 
e- we have made frequent mention in ſeveral of the preceding 
of analyſes ; and therefore they need not now detain us from 
It, proceeding to give a ſummary account of Mr. Homberg's 
he Chief diſcoveries - © 4 . - 


One of the methads by which Mr. Homberg endeavoured : 
to obtain from Excrement a clear Oil, without any bad 


R- imell, was to ſeparate its earthy and groſs parts, by filtering 


a. 
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it before he diſtilled it. For this purpoſe he diluted Excre. 


, ment newly diſcharged with hot water, uſing a quart of 
«© 'water to an ounce of feces. Then he let the mixture ſtand 
cc to cool, and, the groſs parts falling to the bottom, he 

poured off the water by inclination.  'This liquor he fil- 
tered through brown' paper, and evaporated to a pellicle 
over a gentle fire. There ſhot in it long cryſtals of four, 
five, and ſix ſides, which Mr. Homberg thinks may be 
called the Eſſential Salt of Excrement. They reſemble 
Salt - petre, in ſome meaſure, and deflagrate in the fire 
much like it; with this difference, that their flame is red, 
and they burn flowly ; whereas the flame of Salt-petre is 
white and very vivid: probably, fays Mr. Homberg, be. 
cauſe there is too much of an oily matter in the one, and 
leſs in the other. ee Sur 

„ Mr. Homberg diſtilled this Salt in a glaſs retort with 
« degrees of fire, and at laſt with a very violent one. At 
« firſt there came over an aqueous liquor, ſharp and acid, 
«© which was followed by a brown fetid oil, ſmelling very 
te ſtrong of empyreuma. This diſtillation he attempted four 

_ «©. ſeveral times; and each time the matter in the retort took 
6s fire, juſt when the Oil began to come off.” | 
The Salt which Mr. Homberg obtained from excrement is 
very remarkable. We ſhall have occaſion to ſpeak of it in 
another place, and ſhall only obſerve here, that its Nitrous 
character is by no means ambiguous : its deflagrating on live 
coals convinced Mr. Homberg of its being a true Nitre. But 

its conſtantly taking fire in the retort, as oft as diſtilled, is a 
ſure proof that it 1s a Nitrous Salt: for Nitre only hath the 
property of thus taking fire in cloſe veſſels, and making other 
combuſtible matters burn along with it. 

The proceſs by which Mr. Homberg at laſt obtained from 
Excrement a clear oil without any bad ſmell is curious, and 
worthy of a place here; on account of the views and occali- 
ons of reflection which it may open | 

Mr. Homberg having tried in vain, by diſtilling Excre- 

te ment a great many different ways, to obtain from it ſuch 

an Oil as he wanted, reſolved to employ fermentation, the 

e effect whereof is to change the diſpoſition of the princi- 

ec ples of mixts. With this view he dried ſome Excrement 

cc in the water-bath, and, having pulverized it, poured 

«thereon fix times its weight of phlegm that had been ſe- 

tc parated from it by diſtillation, and put the whole into 3 

& Jarge glaſs cucurbit, covered with an inverted veſſel that 

& fitted exactly into it, and was cloſe Juted. This veſſel 1 " 
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« ma balneum marie for ſix weeks, keeping up ſuch a gentle 
« he at as would not burn one's hand; after which he unco- 


« yered the cucurbit, and having fitted thereto a head and a te- 


« marie with a very gentle heat. It had now loſt almoſt all 
its bad ſmell, which was changed into a faint one. It 
« came over ſomewhat turbid, whereas it was very clear 


« perſons whoſe complexion, neck, and arms, were quite 
« ſpoiled, being turned brown, dry, rough, and like a gooſe 
« ſkin: they waſhed with it once a day, and, by continuing 
« the uſe of this water, their ſkin became very ſoft and 
« white.” 3 . | . 

The dry matter, that remained in the bottom of the cu- 
curbit after diſtillation, had loſt about a twentieth part of its 
weight; that is, of twenty ounces, put at one time into the 


cucurbit, ſomewhat leſs than nineteen ounces remained. 


Mr. Homberg ſuſpects that it was not ſo dry when put into 
the cucurbit as when it was taken out. Perhaps alſo the ſpe- 
cies of fermentation which the matter underwent had attenu- 
ated and volatalized ſome part of it; ſo that it came over 
with the phlegm in diſtillation, 'The turbidneſs of that 
phlegm, which was clear and limpid before, ſeems to coun» 
tenance this conjeCture. " 1 5 
The dry matter left in the cucurbit after the firſt diſtil- 
lation, had not the leaſt ſmell of feces: on the contrary, 
e it had an agreeable aromatic odour; and the veſſel in which 
Mr. Homberg had digeſted it, being left open in a corner 
of his laboratory, acquired in time a ſtrong ſmell of 
Ambergris. It is ſurpriſing, as Mr. Homberg juſtly ob- 
ſerves, that digeſtion alone ſhould change the abominable 


«c 
40 
cc 
(0 
(6 
« Ambergris. 1 u e tos 
« This dry matter he powdered coarſely, and put two 
ounces thereof at once into a glaſs retort, that would hold 
about a pound or a pound and half of water. This he di- 
ſtilled in a ſand-bath with a very gentle heat. A ſmall 
quantity of an aqueous liquor came over firſt, and then 
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tinued the ſame gentle degree of heat, till the drops began 
to come off a little reddiſh; and than he changed the receiv- 
er, ſtopping that which contained the clear Oil very cloſe 
with a cork. Having carried on the diſtillation with a fire 
gradually augmented,, there came over a conſiderable 

| | f « quantity 


« ceiver, diſtilled off all the aqueous moiſture in the balneum 


« when put into the cucurbit. Mr. Homberg found this 
« water to have a coſmetic. virtue: He gave ſome of it to 


ſmell of Excrement into an odour as agreeable-as that of 
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an Oil as colourleſs as ſpring- water. Mr. Homberg con- 
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* quantity of red Oil; and there remained in the retort + 


« charred matter which burnt very readily,” 3 
- The clear Oil, without any ill ſmell, which Mr. Hom. 
berg obtained from the fecal matter by this proceſs, was the 
very thing he was in ſearch of, and which he had been af. 
fured would convert Mercury into fine fixed Silver : yer he 
ingenu6uſly owns, that, whatever way he applied it, he could 
never produce any charge in. that metallic ſubſtance. We 
| ſhall now proceed to tlie other diſcoveries made by Mr. Hom- 
berg on this occaſion. e 
In his attempt to obtain a clear Oil from Excrement, he 
diſtilled it with different additaments, arid amongſt the reſt 
with Vitriol and Alum. He found that the matters left in 
the retort, when he made uſe of theſe Salts, being expoſed 
to the open air, took fire of themſelves ;. that they kindled 
combuſtible matters; in a word, that they were a true Phoſ- 
phorus, of a ſpecies different from all then known. Purſu- 
ing theſe firſt hints, he ſought and found the means of pre- 
paring this Phoſphorus by a way much more expeditious, 
certain, and eaſy. His proceſs is this. 
4 Take four ounces of Feces newly excreted : Mix there- 
tc with an equal weight of Roch- Alum coarſely powdered : 
c put the whole into a little iron pan that will hold about a 
cc quart of water, and ſet it over a gentle fire under a chim- 
« ney. The mixture will melt, and become as liquid as 
« water. Let it boil with a gentle fire, conſtantly ſtirring 
« jt, breaking it into little crumbs, and ſcraping off with a 
« ſpatula whatever ſticks to the bottom or ſides of the pan, 
te till it be perfectly dry. The pan muſt from time to time 
« be removed from the fire, that it may not grow red-hot, 
« and the matter mult be ſtirred, even while it is off the 
« fire, to prevent too much of it from ſticking to the pan. 
« When the matter is perfectly dried, and in little clots, let 
« it cool, and powder it in a metal mortar. Then put it again 
ce into the pan, ſet it over the fire, and ſtir it continually. 
tc It will again grow alittle moiſt, and adhere together in 
« clots, which muſt be continually bruiſed and roaſted till | 
« they be perfectly dry; after which they muſt be ſuffered to 
d cool, and then be pulverized. This powder muſt be re. 
« turned a third time to the pan, ſet on the fire, roaſted and 
tt perfectly dried: after which it muſt be reduced to a fine 
<« powder, and kept in a paper in a dry place. This is the 
c firſt or preparatory operation. , ; 
Take two or three drams of this powder. Put it inte 


5e a little matraſs, the belly of which will bold an ounce c. 
E | | . - ; 6« an 
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« an ounce and half of water, and having a neck about ſix or 
« ſeven inches long. Order it ſ& that your powder ſhall take 
« up no more than about a third part of the matraſs. Stop 


« crucible fout or five inches deep: in the bottom of the cru- 


« on this ſand, and in the middle of the crucible, ſo as not 
« to touch its ſides. Then fill up the crucible with ſand, fo 
« that rhe belly of the matraſs may be quite buried therein. 
« This done, place your crucible, with the matraſs, in the 
« midft of a little earthen furnace, commonly called a Stove, 
« about eight or ten inches wide above, and ſix inches deep 
« from the mouth to the grate. Round the crucible: put 
« lighted coals about half way up, and when it hath- ſtood 
« thus half an hour, fill up with coals to the very top of the 
« crucible. Keep up this fire a full half-hour longer, or 
« till you ſee the inſide of the matraſs begin to be red. Then 
« increaſe your fire, by raiſing your coals above the cruci- 
« ble. Continue this ſtrong heat for a full hour, and then 
« let the fire go out. ET} $0 = 
„ At the beginning of this operation denſe fumes will 
« riſe out of the matraſs, through the ſtopple of paper. 
« Theſe fumes ifſue ſometimes in ſuch abundance as to 


« flacken the fire. The fumes ceaſe when the infide of the 
« matraſs begins to grow red; and then you may increaſe 
« the fire without any fear of ſpoiling your operation. 

% When the crucible is ſo cold that it may be ſafely tak- 
« en out of the furnace with one's hand, you muſt gradual- 
« Iy draw the matraſs out of the ſand, that it may cool flow- 
« ly, and then ſtop it cloſe with a cork. 


« in powder when ſhaken, it is a ſign the operation hath 
« ſucceeded * but if it be in a cake, and doth not fall into 


e during the preparatory operation.” 
. great many experiments on this Phoſphorus, which may 
be feen in the Memoirs of the Academy for 1714 and 1715. 


is not the only matter capable of producing this Phoſphorus 
with Alum ; but that, on the contrary, almoſt all animal 
and even vegetable matters are fit for this combination; that 

2 4 F though 


« the neck of the mavraſs ſlightly with paper: then take a 


« cible put three or four ſpoonifuls of fand : ſet the matraſs 


« puſh out the ſtopple; which you muſt then replace, and 


If the matter at the bottom of the matraſs appear to be 
« powder on ſhaking the matraſs, it ſhews that your matter 
« was not ſufficiently roaſted and dried in the iron pan, 


Since Mr. Homberg, Mr. Lemeri the younger hath made 


In thoſe Memoirs Mr. Lemert hath ſhewn, that Excrement 
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though Mr. Homberg mixed Alum in equal quantities only 
with the fecal matter, it may be uſed in a much greater pro- 
portion, and, in certain cafes, will ſucceed the better; that, 
according to the nature of the ſubſtances to be worked on, 
the quantity of that Salt may be more or leſs increaſed; and 
that whatever is added, more-than the doſe requiſite for each 
matter, ſerves only to leflen the virtue of the Phoſphorus, 
or even deſtroys it entirely: that the degree of fire applied 
mult be different according to the nature of thoſe matters; 
and, laſtly, that Salts containing exactly the ſame Acid with 
that of Alum, or the Acid of thoſe Salts ſeparated from its 
baſis and reduced into Spirit, do not anſwer in the preſent 
operation: which ſhews, ſays Mr. Lemeri, that many ſul. 
phureous matters-may be ſubſtituted for Excrement in this 
operation; but that there are no Salts, or very few if any, 
that will ſucceed in the place of Alum. Nevertheleſs, a 
Chymiſt, who lately communicated to the Academy a great 
number of experiments on this Phoſphorus, found that any 
Salt containing the Vitriolie Acid may be ſubſtituted for 
Alum. = 
This Phoſphorus, made either by Mr. Homberg's or by 
Mr. Lemeri's method, ſhines both by day and by night. Be- 
ſides emitting light, it takes fire ſoon after it is expoſed to 
the air, and kindles all combuſtible matters with which it 
comes in contact; and this without being rubbed or heated. 
Mieſſ. Homberg and Lemeri have given the moſt probable 
and the moſt natural explanation of the cauſe of the accen- 
ſion and other phenomena of this Phoſphorus. What they 
ſay amounts in ſhort to what follows. WIL 
Alum is known to be a Neutra] Salt, conſiſting of the 
Vitriolic Acid and a calcareous earth. When this Salt is 
calcined with the fecal matter, or other ſubſtances abounding 
in Oil, the volatile principles of theſe ſubſtances, ſuch as 
their Phlegm, their Salts, and their Oils, exhale in the ſame 
manner as if they were diſtilled; and there is nothing leſt 
in the matraſs, when thoſe principles are diſſipated, but a 
charred matter, like that which is found in retorts wherein 
ſuch mixts have been decompoſed by diſtillation. 
This remainder therefore is nothing but a mixture of A- 
lum and charcoal. Now, as the Acid of this Salt, which is 
the Vitriolic, bath a greater affinity with the phlogiſton than 
with any other ſubſtance, it will quit its baſis to, unite with 
the phlogiſton of the coal, and be converted by that union 
into a Splphur. And this is the very caſe; of _ r 
; : EL nos ae 
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have certain proofs in the operation for preparing this Phol- 
phorus: for when, after the volatile principles of the oily 
matter are drawn off, the fire is increaſed, in order to com. 
bine cloſely together the fixed parts that remain in the ma- 
traſs, that is, the Alum and the charred matter, we perceive 
at the mouth of the matraſs a ſmall blue ſulphureous flame, 
and a pungent ſmell of burning Sulphur. Nay, when the 
vperation is finiſhed, we find a real Sulphur ticking in the 
neck of- the matraſs; and, while the Phoſphorus is burning, 
it hath, plainly a ſtrong ſulphureous ſmell. It is therefore 
certain that this Phoſphorus contains an actual Sulpbur ; that 
is, a matter diſpoſed to take fire with the greateſt eaſe. But 
though Sulphur be very inflammable, it never takes fire of 
itſelf, without being either in contact with ſome matter that 
is actually ignited, or elſe being expoſed to a conſiderable de- 
gree of heat. Let us then ſee what may be the cauſe of its 
accenſion, when it is a conſtituent part of this Phoſphorus. 
We mentioned juſt now that the Acid of the Alum quits 
its baſis, in order to form a Sulphur by combining with the 
Phlogiſton of the coal. This baſis we know to be an earth 
capable of being coverted into Lime; and that it is actually 
converted into 2 by the calcination neceſſary to 
produce the Phoſphorus. We know that new-made Lime 
hath the property of uniting with water ſo readily, that it 
thereby contracts a very great degree of heat. Now when 
this Phoſphorus, which is partly conſtituted of the baſis of 
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1 the Alum. converted into Quiek-lime, is expoſed to the air, 
ey the Lime inſtantly attracts the moiſture of which the air is 


always full, and by this means, probably, grows ſo hot as to 


he fire the Sulphur with which it is mixed. Perhaps alſo the 
is Acid of the Alum is not totally changed into Sulphur; ſome 
Ng part thereof may be only half-diſengaged from its baſis, and 
as in that condition be capable of attracting. ſtrongly the humi- 
ne dity of the air, of growing very hot likewiſe by imbibing 
eft the moiſture, and ſo of contributing to the accenſion of the 
tA Phoſphorus. ON | | 
in There is alſo room to think that all the Phlogiſton of the 

charred matter is not employed in the production of Sulphur 
A- in this Phoſphorus, but that ſome part of it remains in the 
is ſtate of a true coal. The black colour of the unkindled 
an Phoſphorus, and the red ſparkles it emits while burning, ſuf - 
th ficiently prove this. The explanation of the accenſion of this 
on Phoſphorus, as here given by Meſſ. Homberg and Lemeri, 
we is very ingenious, and in the main juſt; but yet, in my opi- 


nion, the ſubject deſerves a more thorough examination. 
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Human Urine analyzed. 


[UT ſome Human Urine into a glaſs Alembic; et it 
in a water-bath, and diſtil till there remain only about 
a fortieth part of what you put in; or elſe evaporate the 
Urine, in a pan ſet in the balneum mariz, till it be reduced to 
the ſame quantity. With this heat nothing will exhale but 
an infipid Phlegm, ſmelling however like Urine. The re- 
ſiduum will, as the evaporation advances, become of a dark- 
er and darker ruſſet, and at laſt acquire an almoſt black co- 
lour. Mingle this reſiduum with thrice its weight of ſand, 
and diſtil it in a retort ſet in a reverberating furnace, with 
the uſual precautions. At firſt there will come over a little 
more inſipid Phlegm like the former. When the matter is 
almoſt dry, a Volatile Spirit will rife. After this Spirit, 
white vapours will appear on increaſing the fire; a yellow 
oily liquor will come off, trickling down in veins; and to- 
gether with this liquor a concrete Volatile Salt, which will 
ſtick to the ſides of the receiver. At laſt there will come 
over 2 deep-coloured fetid Oil. In the retort 'there will re- 
main a faline earthy reſiduum, which being lixiviated will 
yield ſome Sea-falt. TNT CP 
UB SERTATITONS: 
- UriNE muſt be confidered as an aqueous liquor replete 
with all the ſaline matters which are of no uſe to the body, 
either for nouriſhment. or health: it is a lixivium of ani- 
mal matters, prepared by nature for diſſolving and ſeparating 
from them all the unneceſſary Salts. Ir contains a very large 
quantity of almoſt pure phlegm, which evaporates with the 
heat of a water-bath. TT 
The reſidue: of the Urine, from which this phlegm is ſe- 
parated by the firſt diſtillation, though thereby rendered 
conſiderably thicker, doth not coagulate, or curdle in the 
leaſt, like Milk or Blood; which ſhews that it contains no 
parts analagous to thoſe of theſe two nutritious liquors. Yet 
it contains oily and ſaline parts, diſpoſed like thoſe of truly 
animal matters ; as appears from the Spirit, the Volatile 
Salt, and the Oil, obtained from it by diſtillation z which 
are, in every reſpect, pèrfectly like the ſame principles yield- 


ed by other animal ſubſtances. But, if the animal * 
made 
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made the Weine took in with its food any of the Neutral 
Salts, which cannot be decompounded by digeſtion; that is, 
of thoſe chiefly which conſiſt of Acids and Alkalis, the 
Urine will contain, over and above the other parts of that ani- 
mal, almoſt all the Neutral Salt that entered into its body. 
Accordingly human. Urine is replete: with a conſiderable 
quantity of Sea-ſalt, becauſe men eat a great deal of it. It 
is found, after the diſtillation of the Urine, united with 
the caput mortuum left in the retort z becauſe, being of a 
fixed nature, it doth not riſe with the volatile principles in 
diſtillation. 

Beſides this Sea- ſalt, Urine contains another Salt of a Gow 
gular nature, which cryſtallizes differently from Sea-falt. In 
this Salt, according to Mr. Marggraff's experiments mention- 
ed on the ſubject of Phoſphorus, is contained the Acid ne- 
ceflary to produce the Phoſphorus of Urine. ' There is rea- 
ſon to think that this Salt is a Sea-falt, diſguiſed by the fat 
matters with which it combines RY its ſtay in the ani- 
mal body. 

Mr. Boerhaave calls it the Eſſential Salt of Urine. If 
you deſire to have it by itſelf, you muſt evaporate the Urine, 
with a gentle heat, to the conſiſtence of freſh cream, filter 
it, and let it ſtand quiet in a cool place. Cryſtals will 
at length ſhoot therein, and adhere to the ſides of the veſſel. 
Theſe cryſtals are the Salt you want: they are brown and 
oily. If you deſire to have them purer, you mult diſſolve 
them in warm water, filter the ſolution, and ſet it by to 
ſhoot. This operation repeated ſeveral times will render them 
clear and tranſparent. Mr. Schloſſer, a a young and very pro- 
miſing Chymiſt, is the laſt who hath made any experiments 
on this curious Salt of Urine. Thoſe who are deſirous of a 
particular account of its properties may conſult his difſerta- 
tion, printed at Leyden in 1753, as well as Mr. Marggraff's 
CN Memoirs, printed among thoſe of _ Academy of 

erin. 

The chief reſult of Mr. Schloſſers bie is, firſt, 
that this Salt may be obtained from recent Urine, and even 
in greater quantities than from putrid Urine, and that too 
in very little time: ſeeing it cryſtallizes in an hours, 
after due evaporation. 

Secondly, that this Salt is a Neutral Ammoniacal Salt, 
| conſiſting of a Volatile Alkali, (which can never be extract- 

ed from it but in a liquid form, like that which is ſeparated 
from Urine by the addition of Lime); and of an Acid of a 
very ſingular nature, the moſt remarkable property of which 
is, 


L 
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ia, its being ſo fixed as to refiſt the violence of fire, and 
turn into a fort of glaſs rather than exhale in vapours. This 
is that Acid which, according to Mr. Marggraff's experi- 
ments, forms the combination of Phoſphorus when united 


with the Phlogiſton. The other properties of this ſingu - 


lar Acid are the principal objects of Mr. Marggraff's in- 
It follows, in the third place, from Mr. Schloſſer's expe- 
riments, that this Acid, being combined to the point of ſa - 
turation with a common Volatile Alkali, forms a true, re- 
generated Salt of Urine; and that, by this union, the na- 
ture of the Volatile Alkali is ſo changed, that it cannot af- 
terwards appear by itſelf in a concrete form, but is always 
fluid, like that which is extricated by the additament of 
- If Fixed Alkalis be mixed with freſh Urine, they imme- 
diately ſeparate from it a Volatile Alkali; and, if the mix - 
ture be quickly put into an alembic, and diſtilled, the firſt 
liquor that riſes is a Volatile Spirit: or elſe a Volatile Al- 
kali in a concrete form will riſe firſt, provided the Fixed 
Alkali made uſe of be not liquid, and the Urine be de- 
pblegmated. 8 

| Herein Urine reſembles other animal matters: for Fixed 


x 


Alkalis produce the fame effect on them. This affords us 


good grounds for believing that all animal matters contain a 
Neutral Salt of an Ammoniacal nature, which the Fixed 
Alkali decompoſes, as it doth all other Ammoniacal Salts. 
Quick lime alſo extricates from Urine a Volatile Alkali, ſtill 
more quick and pungent than that which is ſeparated by a 
Fixed Alkali, and which conftantly remains liquid without 
ever putting on a concrete form: and this is another proof 
of the exiſtence of the Ammoniacal Salt above-mentioned ; 
for quick- lime hath juſt the ſame effect on Sal- Ammoniac, 
as we ſhall ſee in its place. Mr. Schloffer's experiments, 
compared with thoſe now mentioned, ſeem to ſhew that the 
Urine contains ſeveral diſtinct forts of Ammoniacal Salts. 

Of all the liquors which animals afford, Urine putrefies 
the moſt eaſily, and by putrefaction parts with, or forms, 
the greateſt quantity. of Volatile . Alkali. If it be diſtaled 
when putrefied, there comes. over firſt a Spirit impregnated 


with much Volatile Alkali; then an aqueous liquor, which 


Van:Helmont aſſures us is a medicine of wonderful eflicacy 
in diſſolving the ſtone in the bladder. When all this water 
is come over, and the remaining matter is almoſt dry, 1 

2 8 alcends, 
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- aſcends, on increaſing the fire, a yellow Oil, together with 
a Volatile Salt. | | FFC. 

After this there remains in the retort a black charred 
earthy matter, containing a great deal of Sea- ſalt. If this 

matter be calcined in the open air, in order to conſume its 

Phlogiſton, and be afterwards lixiviated, all the Sea-falt ĩt con- 

tains may by this means be eaſily ſeparated; nothing but its 
earth being left behind. This caput mortuum contains alſo 
the materials proper for forming Kunckel's Phoſphorus; and 
if, inſtead of calcining it in the open air, it be urged with 
a violent fire, in cloſe veſſels, it will yield a Phoſphorus: but 
then all the precautions recommended on the fubje& of 
Phoſphorus muſt be uſed ; and, in particular, the caput mor- 
tuum mult be lixiviated before it be diſtilled, in order to free 
it from part of the Sea-ſalt contained therein ; becaufe too 
much of that Salt might defeat the operator, by not only 


melting itſelf, but melting alſo the containing veſſel during 
ü the operation. ; | 9 
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fin PROCESS: I. 


Volatile Alkalis reftified and depurated. 


M I'X together the Spirit, the Volatile Salt, the Phlegns, 
and the Oil, obtained from any ſubſtance whatever. 


0 | ron 
= Put the whole into a large wide-mouthed glaſs body, and 
the thereto fit a head with a Jarge beak. Set this alembic in A 


water- bath, lute on a receiver, and diſtil with a very gentle 


ies heat. There will aſcend a Spirit, {trongly impregnated with 
1 a Volatile Alkali, and a Volatile Salt in a concrete form, 
led which muſt be kept, by itſelf. Then increaſe your heat ta 
ated the degree of boiling water; whereupon there will riſe a ſe- 
wich cond Volatile Spirit, ſomewhat more ponderous than the 
Cacy former, with a light Oil that will ſwim on its ſurface, and a 


ater little concrete Volatile Salt. Proceed till nothing more will 
here riſe with this degree ,of heat. Keep by itſelf what came 
7: | 5 | | Ver 
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is, its being fo fixed as to reſiſt the violence of fire, and 
turn into a fort of glaſs rather than exhale in vapours. This 
is that Acid which, according to Mr. Marggraff*s experi- 
ments, forms the combination of Phoſphorus when united 
with the Phlogiſton. The other properties of this ſingu - 
lar Acid are the principal objects of Mr. Marggraff's in- 


quiries. 7 _ 

It follows, in the third place, from Mr. Schloſſer's expe- 
riments, that this Acid, being combined to the point of ſa- 
turation with a common Volatile Alkali, forms a true, re- 
generated Salt of Urine; and that, by this union, the na- 
ture of the Volatile Alkali is ſo changed, that it cannot af- 
terwards appear by itſelf in a concrete form, but is always 
fluid, like that which is extricated by the additament of 
ine, 7 1 open 
If Fixed Alkalis be mixed with freſh Urine, they imme- 
diately ſeparate from it a Volatile Alkali; and, if the mix - 
ture be quickly put into an alembic, and diſtilled, the firſt 
liquor that riſes is a Volatile Spirit: or elſe a Volatile Al- 
kali in a concrete form will rife firſt, provided the Fixed 
Alkali made uſe of be not liquid, and the Urine be de- 


pblegmated. 450 
Herein Urine reſembles other animal matters: for Fixed 


. Alkalis produce the ſame effect on them. This affords us 
d grounds for believing that all. animal matters contain a 
Neutral Salt of an Ammoniacal nature, which the Fixed 
Alkali decompoſes, as it doth all other Ammoniacal Salts. 
Quick lime alſo extricates from Urine à Volatile Alkali, ſtill 
more quick and pungent than that which is ſeparated by a 
Fixed Alkali, and which conftantly remains liquid without 
ever putting on a concrete form: and tb is is another proof 
of the exiſtence of the Ammoniacal Salt above-mentioned ; 
for quick-lime hath juſt the ſame effect on Sal- Ammoniac, 
as we ſhall ſee in its place. Mr. Schloffer's experiments, 
compared with thoſe now mentioned, ſeem to ſhew that the 
Urine contains ſeveral diſtin forts of Ammoniacal Salts. 
Of all the liquors which animals afford, Urine putrefies 
the moſt eaſily, and by putrefaction parts with, or forms, 
the greateſt quantity. of Volatile . Alkali. If it be diſtilled 
when putrefied, there comes. over firſt a Spirit impregnated 
with much Volatile Alkali; then an aqueous liquor, which 
Van Helmont aſſures us is a medicine of wonderful eſficac) 
in diſſolving the ſtone in the bladder. When all this water 
is come over, and the remaining matter is almoſt wy _ 0 
| alcends, 
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aſcends, on increaſing the fire, a yellow Oil, together with 
à Volatile Salt. | be 


After this there remains in the retort a black charred | 


earthy matter, containing a great deal of Sea-ſalt. If this 
matter be calcined in the open air, in order to conſume its 
Phlogiſton, and be afterwards lixiviated, all the Sea- ſalt it con- 
tains may by this means be eaſily ſeparated z nothing but its 


earth being left behind. This caput mortuum contains alſo 


the materials proper for forming Kunckel's Phoſphorus; and 
if, inſtead of calcining it in the open air, it be urged with 
a violent fire, in cloſe veſſels, it will yield a Phoſphorus: but 
then all the precautions recommended on the ſubject of 
Phoſphorus muſt be uſed ; and, in particular, the caput mor- 
tuum mult be lixiviated before it be diſtilled, in order to free 
it from part of the Sea-ſalt contained therein; becauſe too 


much of that Salt might defeat the operator, by not only 


melting itſelf, but melting alſo the containing veſſel during 
the operation. 85 74 7 


Of the VOLATILE ALK ATL 1. 
PROCESS I. 
Volatile Alkalis reftified and depurated. 


M IX together the Spirit, the Volatile Salt, the Phlegm, 
and the Oil, obtained from any ſubſtance whatever. 
Put the whole into a large wide-mouthed glaſs body, and 
thereto fit a head with a large beak. Set this alembic in a 
water-bath, Jute on à receiver, and diſtil with a very gentle 
heat. There will aſcend a Spirit, ſtrongly impregnated with 
a Volatile Alkali, and a Volatile Salt in a concrete ſorm, 
which muſt be kept by itſelf. Then increaſe your heat ta 
the degree of boiling water; whereupon there will riſe a ſe- 
cond Volatile Spirit, ſomewhat more ponderous than the 
former, with a hght Oil that will ſwim on its ſurface, and a 


little concrete Volatile Salt. Proceed till nothing more will 


riſe with this degree of heat. Keep by itſelf what came 
| a e ayer 


well ſtopped. 
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over into the receiver. At the bottom of the cucurbit vou 
will find a thick fetid Oil. 8 iT ee 


Into ſuch another diſtilling veſſel put the Spirit and | Salt 


that roſe firſt in this diſtillation, and diftil them in the bat. 


neum marie with a heat ſtill gentler than before. A whiter, 


purer, Volatile Salt will ſublime: Continue the diſtillation 
till an aqueous moiſture riſe, which will begin to diſſolve the 
Salt. At the bottom of the veſſel: will be left a phlegm, 
with a little Oil floating on it. Keep your Salt in a bottle 


OBSERVATFONS. 


In the analyſis of any ſubſtance that yields a Volatile Al. 
kali, this Salt is generally found in the receiver, blended 
with the other principles of the mixt; which, aſcending from 
the retort in the form of liquors and vapours, diſſolve the 
Salt, or at leaſt moiſten it, and render it very impure. 80 
that, if you deſire to have it without any mixture, recourſe 


muſt be had to a ſecond diſtillation, in order to ſeparate it 


from the heterogeneous matters with which it is confounded. 
It is of conſequence in this diſtillation to apply but a very 
weak degree of heat; becauſe on that depends the ſucceſs of 
the operation, inſomuch that, the leſs heat you employ to 
ſublime the Salt, the purer it will be. For, being far more 
volatile than any of the other principles with which it is 
mixed, it muſt evidently riſe by itſelf, if no more heat be 
applied than is juſt neceſſary to elevate it; ſuch a heat 
being much too weak to raiſe the Oil and phlegm with 
which it is blended. | TE „ 
Nevertheleſs, whatever care be taken to govern the heat, 


it is not poſſible to hinder this Volatile Salt from carrying 


up ſome portions of the principles mixed with it; thoſe, to 
wit, with which it is moſt cloſely united, and to which it 
hath by that means communicated a ſhare of its volatility. 
For this reaſon it requires a ſecond rectification, which 15 
performed in the ſame manner as the former. But, ſeeing 1 
is more volatile and lighter after the firſt rectification than 


before, being thereby freed from part of the heterogeneous 


matters with which it was loaded, a {till leſs degree of heat 


muſt be applied in this ſecond reCtification. 


The Oil with which the Volatile Salt is loaded, when but 


once diſtilled, is perceivable only by the yellow colour vr 
weight it communicates thereto; becaule.it is cloſely unite 
therewith, and in a perfectly ſaponaceous ſtate. Tbis ap- 


pears 


8 
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pears from the facility with which Volatile Salts, even the 
moſt oily, diflolve in water, without diſcovering in the ſolu - 
tion any ſeparation of the oily parts, and even without giv- 
ing it a milky colour. But, in the ſecond rectification, this 
Oil becomes very perceptible; for it then ſeparates, in a 
great meaſure, from the Salt, and remains at the bottom of 
the cucurbit, floating on the phlegm, which is alſo ſeparated 


* 


from the Salt. * t ene 2c AR 
The Salt is then whiter, more volatile, and purer; yet it 
is {till far from being brought to the utq;qoſt degree of puri- 
ty, even by this ſecond rectification. It requires a third, a 
fourth, and even many more reCtifications, to purify it per- 
fectly: every reCtification ſeparates from it ſome oily parti- 
cles: and if you ſhould reſolve to go on rectifying till you 
can ſeparate no more Oil, there is reaſon to think this Salt 
would be entirely decompoſed; becauſe there is neceſſarily a 
certain quantity of Oil in its compoſition, without which it 
would not be a Volatile Alkali. Lou muſt therefore de- 
iſt from rectifying it any further, when you find it ve 
white, and very light ; and ſhut it up in bottles hermetically 
ſealed. e dA Go ERS. - 
It often happens that Volatile Salts, though of a beautiful 
white after reCtification, grow yellow after being kept ſome 
time in cloſe bottles. This js occaſioned by the Oil they 
contain diſengaging, and diſcovering itſelf by degrees. To 
remedy this inconvenience, Mr. Boerhaave propoſes to min- 
gle the Volatile Salt, which you intend to purify, with four 
times its weight of pulverized chalk, thorgugnly dried, and 
even heated; to put the mixture into a glaſs alembic, and 
diſtil it with a gentle heat. By this means the Salt riſes 
exceeding Phre and very white; becauſe the chalk abſorbs 
moſt of its Qil, and frees it therefrom. He adds, that Vo- 
latile Salt thus purified may be kept a long time, and wall 
retain all its whiteneſs. :'-/'; 511-5. 47 1 wg oe nd 
If a Volatile Alkali thus purified be combined, to the 
point of ſaturation, with an Acid, ſuch as the Marine Acid 
for inſtance; the reſult of this union, as we ſhall afterwards 
ſee, will be a Sal Ammoniac, from which the Volatile Al- 
kali may be ſeparated by the intervention of a Fixed Alkali. 
A Volatile Alkali that hath: pafſed through all theſe trials 
will then be in the higheſt degree of purity that Chymiſtry 
can bring it to, and appears conſtantly the ſame, from what- 
ever ſubſtance it was originally obtained: which proves that 
if Volatile Alkalis, extracted from different vegetable and 
animal ſubſtances, ſeem to differ from each other in ſome 
e 48 reſpects, 
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reſpetts, this can ariſe only from the heterogeneous matters 
with which they are mixed; but that, at bottom, they are all 
conſtituted of one ſingle principle, which is conſtantly the 
ſame, and exactly alike in them all. 

It is of the laſt conſequence, on all occaſions where a 
Volatile Alkali is to be diſtilled in a concrete form, to make 
uſe of ſubliming- veſſels with very large necks, that it may 
have room enough to make its way to the receiver with eaſe; 
_ othetwiſe it may choak up the paſſage, and burſt the 


PROCESS I. 


Volatile Alkalis combined with Acids. Sundry Ammoniacal 
[7 5 Salts. Sal Ammoniac. 150 5 


ſNN a Volatile Spirit r Salt pour gradually any Acid 
I whatever. An efferveſcence will ariſe, and be more 
or leſs violent according to the nature of the Acid. Go on 
adding more Acid in the ſame manner, till no efferveſcence 
be thereby excited, or at leaſt till it be very ſmall. The li- 
quor will now contain a ſetni- volatile Neutral Salt, called 
an Ammoniacal Salt; which may be obtained in a dry form 
by cryſtallizing as uſual, or by ſubliming it in cloſe veſſels, 
after the ſuperfluous moiſture hath been drawn off. 


OBSERVATIONS. 


\ VotaTiLE Alkalis have the ſame properties with Fixed 
Alkalis, fixity only excepted : ſo that a Volatile Alkali mult 
produce an efferveſcence when mixed with Acids, and form 
therewith Neutral Salts, differing from each other-in nothing 
but the nature of the Acid in their compoſition. | 

It muſt be obſerved, that, on this occaſion, the point of 
ſaturation is very difficult to hit; owing probably to the Vo- 
latility of the Alkali, which, being much lighter than the 
Acid, tends always to poſſeſs the uppermoſt part of the mix- 
ture, while the Acid ſinks to the bottom: whence it comes 
to paſs, that the lower part of the liquor is ſometimes over- 
charged with Acid, while the upper part is ſtill very Alka- 
line. But it is moſt eligible that the Alkali ſhould predo- 
minate in the mixture; becauſe the exceſs of this principle 
cally flies off, while the moiſture is evaporating, in order to 
the cryſtallization or ſublimation of the Ammoniacal 5 . 
e 6 Whic 
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mains perfectly Neutral. 
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which being only ſemi-volatile reſiſts the heat longer, and re- 


- 


% 


If the Vitriolic Acid be combined with a Volatile Alkali, 


and the mixture diſtilled in a retort to dray off the ſuper- 


fluous moiſture, a liquor comes over into the receiyer, which 
ſmells ſtrong of a Sulphureous Acid. Now, as the Acid 
of Vitriol never becomes ſulphureous, but when jt is com- 
bined with an inflammable matter, this experiment is one of 
thoſe which demonſtrate that Volatile Alkalis contain a yery 


| ſenſible quantity of inflammable matter. This ſame liquor 


taſtes of an Ammoniacal Salt; which proves that it carries 
up with it ſome of the Neutral Salt contained in the mix- 
ture. The reſt of this Salt, which is called Glauber's Secret 
Sal Ammoniac, or Vitriolic Sal Ammoniac, ſublimes into the 
neck of the retort. It is very pungent on the tongue; it 
crackles a little when thrown on a red hot ſhovel, and then 
flies off in vapours. | De 13, 

The Ammoniacal Salt formed by the Acid of Nitre exhi- 
bits much the ſame phenomena; but it requires greater care 
in drying and ſubliming it, becauſe it hath the property of 


a7 


detonating all alone, without the addition of 7 in- 
11 


flammable matter: and it will infallibly do ſo, if tao ſtrong 
a fire be applied towards the end of the operation, when it 
begins to be very dry. This property of detonating by it- 


ſelf it derives from the inflammable matter contained in the 


Volatile Alkali which ſerves for its baſis: and this is ano- 
ther demonſtrative proof of the exiſtence of ſuch an inflam- 
mable matter in the Volatile Alkali. This Salt is called 
Nitrous Sal Ammoniac. Pr 

With the vegetable Acids, that of Vinegar for inſtance, 
is formed an Ammoniacal Salt of a ſingular nature, and 
which can ſcarce be brought to a dry form. | 


A Volatile Alkali, combined to the point of ſaturation 
with the Acid of Sea - ſalt, forms anotber Neutral Salt, which 
takes a concrete form either by ſublimation or cryſtalliza- 
tion. The. cryſtals of this Salt are fo very ſoft and fine, that 
a parcel of it lpoks like cotton or wool. This is the Salt pro- 
perly called Sal Ammoniac. It is of great uſe in Chymiſtry 


and in manufactures: but that which is daily conſumed in 


great quantities is not made in the manner above mentioned. 
It would come extremely dear if we had no other way of Pro- 
curing it, but by forming it thus with the Acid of Sea - ſalt 
and a Volatile Alkali. This Salt, or at leaſt the materials 
of which it is formed, may be found in the fuliginoſities and 
loots of moſt animal, and of ſome vegetable ſubſtances. 
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The greateſt part of what we ufe comes from Egypt where | 
vaſt quantities thereof are made. 

'The method of preparing Sat Ammoniac in Egype Was 
not known among us, till Meſſ. Lemaire and Granger, two 
of the Academy's correſpondents, gave in ſeveral Memoirs 
in which that buſineſs is deſcribed with great ACCuracy, 
from their own view on the fpot. Their Memoirs inform 
us, that chimney-ſoot alone, without any additament, is the 
matter from which they obtain their Sal Ammoniac; that 
thoſe chimneys under which nothing is burnt but Cow's- 
dung furniſh the beſt Soot. Six and twenty pounds of that 
Soot yield uſually ſix pounds of Sal Ammoniac. 

« The operation takes up about fifty, or two and fift 
ce hours. The veffels in which they put the ſoot are ballons 
« of very thin glaſs, terminating in a neck of fifteen or fix- 
& teen lines long, and an inch in diameter: but they are not 
« all of the ſame ſize, The leaſt contain twelve pounds of 
« Soot, and the greateſt fifty; ; but they fill them only three 
6 quarters full, in order to leave room tor the ſublimation 
« of the Salt. | 
e The furnace, in which they place theſe ballons, conpſis 
« of four walls, built in a quadrangular form. The two 
&« front walls are ten, and the ſides nine feet long : but they 
c are all five feet high, and ten inches thick. Within the 
« quadrangle formed by theſe walls three arches run length- 
ce wiſe from end to end thereof, at the diſtance of ten inches 
« aſunder. 'The mouth of this furnace i is in the middle of one 
« of its fronts, and of an oval form two feet four inches 
e high, and ſixteen, inches wide. 

„ The ballons lie in the ſpaces Wee the I of the 
« furnace, which ſerve inſtead of a grate to ſupport them. 
ee Four of them are uſually placed in each interval; which 
te makes ſixteen for one furnace. They are ſet at the diſ- 
cc tance of about half a foot from each other, and ſecured 
« in their places with brick and earth. But they leave about 
ec four inches on the upper part of the ballon uncovered, 
c with a view to promote the ſublimation, as they allo do 
« ſix inches of the inferior part, that the heat may the 
te better act on the matters to be ſublimed. Things being 
« thus prepared they firſt make a fire with ſtraw, which 
ec they continue for an hour. Afterwards they throw in 
« Cow's-dung made up in ſquare cakes like bricks. (The 
'« want of wood in this country is the reaſon that they generally 
« make uſe of this fuel). Theſe cakes of dung add to the 


de violence of the fire, which er continue in this _— 
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« for nineteen hours; after which they increaſe it conſider- 
« ably for fifteen hours more; and then they ſlacken it by 
« little and little. | 

% When the matter contained in the veſſels begins to 
« grow hot, that is, after fix or ſeven hours baking, it e- 
« mits a very thick and ill- ſcented ſmoke, which continues 
« for fifteen hours. Four hours after that, the Sal Ammo- 
« niac is obſerved to riſe in white flowers, which adhere to 
« the inſide of the neck of the veſſel; and thoſe who have 
« the direction of the operation take care, from time to 
« time, to paſs an iron rod into the neck of rhe ballon, in 
« order to preſerve a paſſage through the ſaline vault, for 
« giving vent to ſome blueiſh vapours, which conſtantly iſ- 
« ſue out of the veſſel during the whole operation.” 

From this hiſtory of the preparation of Sal Ammoniac it 
appears that Soot, and particularly the Soot of animal mat- 
ters, either contains abundance of this Salt perfectly form- 
ed, and waiting only for ſublimation to ſeparate it there- 
from, or, at leaſt, that it contains the proper materials for 
forming it; and that during the operation, which is a kind 
of diſtillation of Soot, theſe materials combine together and 
ſublime. 

We ſhewed, in our analyſis of Soot, that this anne 
yields by diſtillation a great deal of Volatile Alkali; and 
this is an ingredient which makes at leaſt one-half of Sal 
Ammoniac. As to the other principle of this Salt, I mean 
the Marine Acid, this alſo muſt needs exiſt in Soot: but it 
is not ſo eaſy to conceive how it ſhould come there. 

It is very true that vegetable and animal ſubftances, the. 
only ones chat produce Soot in burning, contain ſome por- 
tion of Sea-ſalt: but then this Salt is very fixed, and ſeems 
unfit to riſe with the Acid, the Oil, and the ſubrile Earthg 
of which the Volatile Alkali is formed. Therefore we 
muſt ſuppoſe either that its elevation is procured by the force 
of the fire, aided by the volatility of the matters that ex- 
hale in burning; or that, being decompoſed by the violence 
of the combuſtion, its Acid alone riſes with the other prin- 


ciples above-mentioned. The latter ſeems probable enough: 


for though in the common operations of Chymiſtry the bare 
force of fire doth not ſeem ſufficient to decompoſe Sea falt ; 
yet the example of Sea- plants, which, before burning, con- 
tain this Salt in abundance, and 1 aſhes contain ſcarce 


any at all, but are replete with its fixed part, that is, with 


its Alkaline baſis, ſeems to prove that, when this Salt is in- 
timately mixed with inflammable matters, it may be do- 


ſtroyed 
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ſtroyed by burning; ſo that its Acid ſhall deſert its baſis, 
and fly off with the Soot. 

Before the exact method of procuring Sal Ammoniac Was 
known, it was generally imagined that the manufacturers, 
mixed Sea-falt, and even Urine, with the Soot ; becauſe 
theſe two ſubſtances contain the principles of which this Salt 
conſiſts. But, beſides that the contrary now certainly ap. 
pears from the above-mentioned Memoirs, it hath been ſhewn 
by Mr. Duhamel, who hath publiſhed ſeveral Memoirs and 


experiments concerning the compoſition and decompoſition 


of Sal Ammoniac, from which we have partly taken what 
we have already ſaid on this ſubject, and which will furniſh 
us with ſome more curious obſervations; it hath been ſhewn, 
I fay, in the firſt of Mr. Duhamel's Memoirs, printed with 
thoſe of the Academy for 1735, that the addition of Sea- 
ſalt to the Soot, from which Sal Ammoniac is to be extract. 
ed, contributes nothing to its production, and cannot increaſe 
its quantity. That alone, therefore, which was originally 
contained in the matters that produced the Soot, enters as a 
principle into the compoſition of Sal Ammoniac. We ob- 
ſerved alſo, in treating of the analyſis of Soot, that Mr. 
Boerbaave obtained from it a conſiderable quantity of an Am- 
monical Salt without any additament. 

Sal Ammoniac is ſometimes found perfectly formed in the 
neighbourhood of Volcanoes. This Salt is probably produ- 
ced from the fuliginoſities of vegetable or animal matters con- 
ſumed by the fire of the Volcano. 

Sal Ammoniac is often impure, becauſe it carries up with 
it, in ſublimation, ſome of the black charred matter which 
ought to be left at the bottom of the veſſel: but it is cafily 

purified. For this purpoſe you need only diſſolve it in wa- 
ter, filter the ſolution, then evaporate and cryſtallize ; by 
which means you will have a very white and very- pure val 
Ammoniac. You may, if you pleaſe, ſublime it again in a 
cucurbit and blind head, with a fire not too briſk. Some of 1 it 
will riſe in the form of a light white powder, called Flowers 
of Sal Ammoniac. Theſe Flowers are no other than true Sal 
Ammoniac, which hath ſuffered no decompoſition ; becauſe 
the bare action of fire is not capable of ſeparating the Acid 
and the Volatile Alkali, of which this Neutral Salt confilts. 


When you intend to decompole it, Tour mult uſe the means 


to be mentioned hereafter. 
Though Sal Ammoniac be only ſemi- volatile, and requires 
a conſiderable heat to ſublime it, yet it hath the property of 


garrying up with i it matters that are very fixed and ee 
. uch 
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medicinal uſes we ſublime therewith Iron, Lapis Hæmatites, 
the Copper in blue Vitriol, &c. and then it takes different 


and other ſuch denominations, which it borrows from the 
matters ſublimed with it. 5 
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ſuch as metallic: ſubſtances, and ſome kinds of earths. For 


names, as Martial Flowers of Sal Ammoniac, Ent wveneris, 


Pp R O CE 8 8 II. 
Sal Ammoniac decompounded by Acids. 


INTO a Jon tubulated glaſs retort put a ſmall quantity 
of Sal Ammoniac in powder : ſet your retort in a fur- 
nace, and lute on a large ballon, as in the diſtillation of the 
ſmoaking Acids of Nitre. and Sea-falt. Through the hole 
in your retort pour a quantity of Oil of Vitroil, or Spirit of 
Nitre, equal in weigh» to your Sal Ammoniac. An effer- 
veſcence will inſtantly follow. The mixture will ſwell, and 
diſcharge white vapours, which will come over into the re · 
ceiver. Stop the hole in the retort immediately, and let the 
firſt vapours paſs over, together with ſome drops of liquor, 
which will diſtil without fire. Then put a few coals into the 


which however muſt be increaſed, little by little, till nothing 
more will come off. When the operation is finiſhed, you 
will find in the receiver a Spirit of Salt, if you made uſe of 
Oil of Vitroil; or an Aqua regis, if Spirit of Nitre was em- 
ployed: and in the retort will be left a ſaline maſs, which 
will be either a Glauber's Secret Sal Ammoniac, or a Ni- 
trous Sal Ammoniac, according to the nature of the Acid 
uled to 2 the Sal Ammoniac. 


7% OBSERVATIONS. 


841 Ammoniac, which conſiſts of the Marine Ac unit - 
ed to a Volatile Alkali, is, with reſpect to the Vitriolie and 
Nitrous Acids, juſt the ſame as Sea- ſalt is with reſpect to 
thoſe Acids; that is, -the Vitriolic and Nitrous Acids, hav- 
ing a greater affinity, than the Marine Acid, with Volatile 


niac, by expelling the Acid from its baſis, and aſſuming its 


tore of what was ſaid concerning the decompoſition of Sea- 
lalt, 


furnace, and continue the diſtillation with a very gentle heat; 


3s well as Fixed Alkalis, will decompound the Sal Ammo- 


place, juſt as they do with regard to Sea-ſalt. Moſt there- 
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ſalt, and the diſtillation of its Acid, by the two other Acids, 
muſt be applied here. 
We ſhall only obſerve, Ha when the Acid 86 Sal Am- 


moniac is to be diſtilled from it by the interpoſition of the 


Vuriobc. or Nitrous Acid, great care muſt be taken to put 


but a very ſmall quantity of this Salt into the retort ; eſpe. 


cially if the Acids to be added are concentrated: for, as ſoon 
as they mix with the Sal, Ammoniac, a great efferveſcence 
arifes, and the mixture ſwells to ſuch a degree, that, unleſs 
the quantity in the retort be very ſmall, it may run over al. 
together into the receiver. It is alſo proper to take notice, 


that this operation admits of but a ſmall degree of heat, for 


two reaſons; firſt, becauſe the Acid of the Sal Ammoniac, 
being very eaſily diſlodged by an Acid ſtronger than itfclh, 
riſes alſo very eaſily; ſecondly, becauſe the Sal A mmoniac 
which is to be decompounded, as well as the Ammoniacal 
Salts which reſult from its decompoſition, are ſemi. volatile, 


and will ſublime in ſubſtance if they be expoſed to the ſmall- 
_ eſt exceſs of heat. Moreover, the Nitrous Sal Ammoniac 


would be in danger of taking fire and ee, for a rea- 
fon frequently mentioned above. 

The | Nitrous Sal Ammoniac may be decompounded, 2s 
well as Sal Ammoniac, by the Vitriolic Acid. But, as the 
Nitrous Acid contained in the Salt is the ſtrongeſt of all 
Acids next to the Vitriolic, no other Acid but this is able 
to expel it from its baſis; in which reſpect this Salt reſem- 
bles Nitre. 

Inſtcad of employing the Acids of Vitriol and Nitre to 
decompound Sal Ammoniac, we might make uſe of Neu- 
tral Salts conſiſting of theſe Acids combined with metallic or 
earthy baſes : but then, as this decompoſition cannot be et- 
fected without a greater degree of heat, there is reaſon to 

apprehend that ſome of the Sal Ammoniac would be thereby 
ſublimed, before it could be decompounded. 


PROCESS IV. 


Sal Ammoniac decompounded by Fixed Alkalis. Volatil: 


Salt. The enn, of Sylvius 


NTO a glaſs alembic or retort put Sal Ammoniac and 
Salt of Tartar, pulverized and mixed together in equal 


quantities. Set your veſſel in a proper furnace, and . 
ate) 


me- 


atciy 


1 late on a 3 receiver; A little volatile Spirit will 


aſcend; and a volatile Alkali, in a concrete form, very 
white and beautiful, will fublime into the head, and come 
over into the receiver, in quantity near two thirds or three 


fourths of the Sal Ammoniac uſed. Continue the diſtilla - 


tion, increaſing the fire by degrees, till nothing more will 
ſublime. Then unlute the veſſels. Put up your Volatile Salt 
immediately into. a wide-mouthed bottle, and Rop it cloſe 
with a cryſtal topple. At the bottom of the retort, or cu- 
curbit, you will find a ſaline maſs, which, being diſſolved 
and cry tallized, will form a Salt nearly cubical, having the 
taſte — other properties of Sea- falt. | T his is the Sal Febri- 


Jugum m 


OBSERVATIONS. 


RE decompoſition of Sal Ammoniac is the reverſe. of 
that in the preceding proceſs. In the former operation it 
was ſhewn that the Acid of Sal Ammoniac may be ſeparat- 
ed from its baſis, by applying to that baſis a ſtronger Acid: 
in the preſent operation, on the contrary, the baſis of this 
Salt is ſeparated from its Acid, by preſenting to that Acid a 
Fixed Alkali, wherewith it bath a greater affinity than with 
the Volatile Alkali which ſerves it for a baſis. ws 

The action of Fixed Alkalis upon Sal Ammoniac is ſo vi- 
gorous and ſudden, that, as ſoon as theſe two matters are 
mixed together, the Volatile urinous Salt ruſhes out with 
great activity, even without the help of heat; ſo that much 
of it will be loſt, if care be not taken to confine the mixture 
immediately in thoſe veſſels by means of which it is to be 
diſtilled. | 

The Volatile Salr obtained by this operation is white, 
pure, and very active; having been freed from. the greateſt 
part of its ſuperfluous fat matter, both by the union it had 


contracted with the Marine Acid, and by the Fixed Alkali 


employed to ſeparate it therefrom. This Salt is ſo quick and 
volatile, that if, on taky g out the receiver, it be left a little 
too long expoſed to the air, before it be put into the bottle 


in which it is to be kept, a great deal of it will exhale and be. 
loſt. For the ſame reaſon care ſhould be taken, while the 
veſſets are unluting, that the vapour of this Salt do not ſtrike . 


the organ of ſmelling, or be drawn into the lungs in reſpira- 
tion; for it affects thoſe organs ſo powerfully, and makes 


ſuch a quick impreſſion on them, that the operator would be 


in danger of ſuffocation. Let it is of great ſervice, when 
4 H cautiouſly 
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cautiouſly ſmelled to, for exciting the vibrations of the Genus 
Nervoſum, in Apoplexies, Fainting fits, and Hyſterical diſ. 
orders. But it muſt always be adminiſtered with great cau- 
tion; for it hath a corroſive quality, and is no leſs cauſtic 
than a Fixed Alkali. This is proved by applying it to the 
bare ſkin, and keeping it on by means of a pitch-plaſter, ſo 
that it cannot fly off in vapours : for, as ſoon as it begins to 
grow warm, it produces on the ſkin a ſmarting ſenſation, 
like that of burning, attended with much pain, and in a very 
ſhort time makes an eſchar like a cauſtic. 
The Volatile Spirit, obtained in the decompoſition of Sa 
Ammoniac by a Fixed Alkali, derives its origin from the 
Phlegm contained in the ſaline matters that are mixed toge- 
ther on that occaſion. The moiſter thoſe matters are, the 
more Spirit there will be. This alfo is very active and pene- 
trating. But as it owes theſe qualities wholly to the Volatile 
Salt diſſolved in it, the more of this Spirit comes off, the leſs 
Salt will there be. | | 
If you deſire to have much Volatile Spirit, a quantity of 
water, proportioned to the quantity of Spirit you want, muſt 
be mixed with the Salts. In this caſe the diftillation begins 
with a humid vapour, which coagulates on the ſides of the 
receiver into a concrete Salt, almoſt as foon as it comes over. 
There riſes afterwards an aqueous vapour, not fo faline or 
volatile as the former. This liquor diffolves the Salt that 
was coagulated before; and, if the water added was in ſuffi- 
cient quantity, it will diſſolve the Salt entirely; otherwiſe it 
will diſſolve but a part thereof, and then it is certain that the 
liquor is a Volatile Spirit as ſtrongly impregnated with Salt 
as it can be. The reaſon why the liquor that riſes firſt con- 
tains a great deal more Volatile Salt than the other, in fo 
much that it coagulates and becomes folid, is becauſe the 
Volatile Salt riſes in diſtillation much more eaſily than 
water. | 
In whatever manner the Volatile Spirit or Salt be diſtilled 
from Sal Ammoniac, by means of a Fixed Alkali, we al- 
ways find at the bottom of the retort, or cucurbit, when 
the operation is finiſhed, a new Neutral Salt compounded of 
the Acid of the Sal Ammoniac, and of the Alkali uſed in 
the diſtillation. If the Salt of Tartar be ufed, rhis new Neu- 
tral Salt will be perfectly like that produced by combining 
this Alkali with the Acid of Sea-ſalt, to the point of ſatu- 
ration. The figure of the cryſtals of this Salt, though much 
like that of the cryſtals of Sea-ſalt, is —— - little 
=y | | 7 1:terent- 
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different. However, this Salt poſſeſſes the chief properties 
of Sea-ſalt. It bears the name of Sal Febrifugum Sylvii, 
becauſe that Phyſician attributed to it the virtue of curing in- 
termitting fevers. But its title to this virtue is very doubt - 

ful, at leaſt in this country. _ 0 

If the Salt of Soda be uſed, inſtead of Salt of Tartar, to 
decompound Sal Ammoniac, a Volatile Spirit and Salt will 
in like manner be obtained; and the Neutral Salt left in 
the retort, after diſtillation, will be a true regenerated Sea- 
ſalt, perfectly like native Sea-ſalt; becauſe, as we have ſaid 
before, the Salt of Soda is of the ſame kind with the natural 
baſis of Sea-ſalt; and the inconſiderable differences, obſerv- 
able between the Sal Febrifugum and Sea-falt, can be attri- 


buted only ro ſuch as may be found between the Alkaline 


baſes of thoſe two Salts. 


— * 


PROCESS V. 


Sal Ammoniac decompounded by Abſorbent Earths and Lime. 
The Volatile Spirit of Sal Ammoniac. Fixed Sal Ammo- 
niac. Oil of Lime. | | | 


* T one part of Sal Ammoniac, and three parts of 


expeditiouſly mixed together. Pur this mixture immediate- 
ly into. a glaſs retort, ſo large that half of it may remain 
empty. Apply thereto a capacious receiver, with a ſmall 
bole in it to give vent to the vapours, if needful. Let your 
Tetort ſtand in the furnace about a quarter of an hour, with- 
out any fire under it. While it ſtands thus, a great quanti- 
ty of invifible vapours will riſe, condenſe into drops, and 
form a liquor in the receiver. Then put two or three live 
coals in your furnace, and gradually increaſe the fire till no 


more liquor will rife. Now unlute your veſſels, taking all 
poſſible care to avoid the yapours, and quickly pour the li- 


quor out of the receiver into a bottle, which you mult ſtop 
with a cryſtal ſtopple rubbed with emery. There will re- 
main, at the bottom of the retort, a white maſs, conſiſting 
of the Lime employed in the diſtillation, together- with 
the Acid of the Sal Ammoniac: this is called Fixed Sal 
Ammoniac. | 


42 o ER. 


Lime, flaked in the air, be pulverized ſeparately, and 
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OBSERVATIONS. 


Ix our Elements of the Theory, we expleſbod: ** we 
imagine that Lime and other ſubſtances, which, according 
to the Table, have leſs affinity than Volatile Alkalis with A. 
cids, are nevertheleſs capable of decompounding Sal Am- 
moniac, by uniting with its Acid, after expelling it from its 
baſis, which is a Volatile Alkali. To recapitulate our opi- 
nion in two words: we conceive this to depend on the fixed. 
neſs of theſe earthy and metallic additaments, which ena- 
bles them to reſiſt the force of fire, and on the volatility of 
the baſis of Sal Ammoniac, which proves a great difadvan- 
tage to it when it comes to ſtruggle, as it were, with thoſe 
fixed additaments, aided by a conſiderable degree of heat. 
We ſhall only obſerve, that we are not fingular in this opi- 
nion, nor indeed did we deliver it as a new one; that ſeve- 
ral modern Chymiſts concur with us therein, and particular- 
1y Mr. Baron, whom we have already mentioned more than 
once on the ſubject of Borax ; and who, we think, was the 
firſt that ever took particular notice of it in print, viz. in his 
Memoirs on Borax, communicated to the Academy before 
the publication of our Elements. - For the explanation of 
this phenomenon, therefore, we refer to thoſe Memoirs, which 
are actually publiſhed, and to what we have already ſaid on 
the ſubject in our treatiſe above: mentioned. 

Another phenomenon, which is equally ſingular and cu- 
rious, furniſhes us with matter for ſeveral reflections, and 
gives us occaſion to relate, in few words, the reſult of Mr. 
ae nts molt ſagacious experiments and ſpeculations tend- 

ing to diſcover the cauſe thereof. The point under conſi- 
deration is the different forms and properties which the Vo- 
latile Alkali aſſumes, when ſeparated from Sal Ammoniac 
by the means of a Fixed Alkali, and by the means of Lime. 
We know that the former is always 1 in a concrete form, un- 
leſs the mixture, from which it is diſtilled, be abſolutely 
drenched with water; and that the latter, on the contrary, 
is always in a fluid form, and conſtantly liquid, whatever 
method be taken to diſtil it. 

Some Chymiſts imagine, that the Volatile Salt of Sil 
Ammoniac appears in a concrete form, only becauſe it {till 
contains ſome Acid; whence they conclude that the reaſon 
why no concrete Volatile Salt can be obtained by the means 
of Lime is, becauſe it abſorbs all the Acid of the Sal Am- 
moniac; which is not the caſe, they ſay, with Fixed Alka- 


lis. Others impute the conſtant fluidity of the Volatile 40 
| II 
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rit of Sal enn obtained with Lime, to the p 
of fire which they ſuppoſe communicated thereto by that 


We 


ſubſtance. Mr. Duhamel equally refutes both theſe opini- 


ons, by proving from experiments that Fixed Alkalis are ca- 


pable of abſorbing as much Acid as Lime can, and even 


more; and that, having been calcined as long, and with as 


violent a fire, as Lime, they muſt contain and communicate 


as many particles of fire; if indeed it be poſſible that the 


particles of fire ſhould actually be lodged, and continue im- 


priſoned, in calcined ſubſtances, as theſe gentlemen ſup 

Yet this is contrary to experience; ſeeing the Volatile Salt 
diſtilled by the means of a Fixed Alkali, though ever fo 
long and ever ſo violently calcined, is always in a concrete 
form, and doth not reſemble the Volatile Spirit of Sal Am- 
moniac prepared with Lime. 


In order to throw the neceſſary lights on this point, Mr. 


Duhamel had recourſe to the only method that can be de- 


pen&&d on in Natural Philoſophy ; namely, Experiments. 


He accordingly made ſeveral, of which theſe are the chief. 

Firſt, he diſtilled a Volatile valt, by the means of well 
deſiccated Salt of Tartar, and Salt of Soda; and, urging 
the fire with great violence towards the end of the operation, 
he thus obtained a quantity of Volatile Salt equal to, or even 
exceeding, that of the Sal Ammoniac he uſed : whence he 
juſtly concluded that, on this occaſion, the Volatile Salt car- 
ried up, and volatilized ſome of the Fixed Salt. 

Secondly, he found upon trial that the Volatile Spirit, 


obtained from Sal Ammoniac by the means of Lime, ap- 


pears in the form of a liquor, only becauſe it is mixed with 


ſome water which was contained in the Lime. Of this truth 
he had the following deciſive proof: having attempted to 
prepare a Volatile Spirit of Sal Ammoniac with Lime, 
which had not been ſlaked, either in the air of by water, he 


could not obtain any Volatile Spirit: or, at leaſt, the quan- 
tity was ſo ſmall that it might be reckoned as nothing; and 


even that was wholly due to the moiſture which SI Am 


moniac neceſſarily contains, together with that which Lime 
imbibes from the air, if ever ſo little expoſed thereto. 
From theſe two experiments Mr. Duhamel draws the fol- 


lowing conſequences: viz. that the Volatile Salt cannot be 


ſeparated from the Sal Ammoniac and ſublimed, without 


carrying along with it ſome of the additament which ſerves 


to extricate it; or, inſtead thereof, ſome other body with 


which it is capable of uniting: that Fixed Alkalis have the 
N of being tha carried up by the Volatile Alkali, 


and 
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and ſubliming with it : that the caſe is not the ſame with 
Lime, 'which therefore cannot, when alone, ſeparate and 
ſublime the Volatile Alkali of the Sal Ammoniac ; but be- 
comes capable thereof when it hath imbibed any moiſture, 
which joins with the Volatile Salt, and rifes therewith in 
diſtillation. And hence it wuſt be concluded, that, ſeeing 
the Volatile Salt carries up with it ſome of the Fixed Alkali, 


by the means of which it is ſeparated, it will be in a con- 


crete form ; what it carries up along with it being dry and 
ſolid : whereas, when it is diſtilled with Lime, it cannot but 
be liquid; ſeeing it muſt needs be diſſolved by the moi- 
ſture it gets from the Lime, without which it would not 
riſe. Py: | 

But to what muſt we attribute theſe effects produced by 
Lime, fo different from thoſe produced by Fixed Alkalis ? 
Are they owing to its quality of Lime ? or would it produce 
the ſame, if it were only a mere Abſorbent Earth? Mr. Du- 
hamel hath anſwered this queſtion by a third ſort of experi- 
ment. He tried to decompound Sal Ammoniac, and to 
ſeparate its Volatile Alkali, by a pure Abforbent of Earth, 
without mixing any water with it, or calcining it. 

For this purpoſe he made uſe of Chalk; and his experi- 


ment ſucceeded. By means of this additament he decom- 


pounded Sal Ammoniac, and by the experiment obtained 


the lights he wanted. The Volatile Alkali, being extricated 


by the dry but uncalcined Chalk, roſe in a concrete form, 
as with Fixed Alkalis; and in like manner carried up with 
it ſome of the earthy additament. The ſame Chalk when 
calcined, and converted into Lime, produced the very effect 


of Lime on Sal Ammoniac. It is therefore from calcination 


alone that Abſorbent Earths derive the property of retaining 
obſtinately the Volatile Alkali, and preventing its ſublima- 
tion by refuſing to riſe with it as Fixed Alkalis do. 

. Though theſe ingenious experiments evidently furniſh us 
with great lights, for diſcovering the cauſe of the ſolidity or 
fluidity of the Volatile Alkali, when ſeparated from Sal 
Ammoniac by different additaments, as they fully determine 
ſeveral preliminary queſtions immediately relating thereto ; 
yet they till leave us, in ſome meaſure, at a loſs with regard 
to the chief point. For we do not yet know why Fixed Al- 
kalis and Abſorbent Earths, which, in all Chymical trials, 
ſhew that they have certainly as much fixity as Lime, are 
carried up by the Volatile Alkali, while Lime reſiſts, inſtead 
of- riſing with it as thoſe other ſubſtances do, obſtinately re- 
tains it, and even fixes it in ſome meaſure, ſo that it is im- 

5 . poſſible 
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poſſible for it to ſublime. This queſtion, in my opinion, 
depends on the theory of Lime; nor can we hope to reſolve 
it in its full extent, till we get a further inſight into the na- 


ture of that ſingular ſubſtance than we have at preſent. 


On this ſubje&t, however, Mr. Duhamel hath offered 


| ſome conjectures, founded on the known properties of Lime, 


and ſupported by experiments. Lime,” ſays he, « is an 
« earth freed by calcination from almoſt all its humidity, 
« almoſt all its Acid, and all the fat it contained ; whether 
« that fat came from ſome animal parts, as is the cafe of 
« thoſe ſtones which conſiſt of ſhells; or whether it were a 
« bituminous fat, as may happen to be the caſe with ſome 
« others: this ſubſtance is withal acrid and fiery; it is very 
« greedy of moiſture, and imbibes it when expoſed thereto. 
« It abſorbs Acids, and retains them ſtrongly ; and, laſtly, 
« jt unites with fat matters, and therewith makes a kind of 
«we | „ 

All theſe properties are verified by experiments; and 
therefore Mr. Duhamel thinks he hath a right to ſay, that 
Lime acts not only on the Acid of Sal Ammoniac, but alſo 
on the fatty matter which always accompanies Volatile Al- 
kalis, and is eſſential to their nature; and therefore it de- 
compounds them. Of this Mr. Duhamel gives the follow- 
ing convincing proof, founded on experiment. He took 
ſome Volatile Spirit diſtilled with Lime, and abſtracted it 
ſeveral times from a freſh parcel of Quick- Lime. The quan- 
tity of the Spirit diminiſhed ſenſibly every time; and the 
Lime was at laſt fo replete with fat, that the Vitriolic Acid, 
when poured thereon, became very ſulphureous; and more- 
over, when caleined in a crucible, it emitted a very percep- 
tible ſmell of burnt greaſe. th 8 

Indeed Fixed Alkalis are alſo capable of abſorbing and 
retaining fat matters; but not near ſo ſtrongly as Lime: be- 
cauſe theſe Salts are never entirely freed from that which they 
contain originally; whereas Lime ſeems much poorer, and 
abſolutely void of any oily matter. 

On theſe principles Mr. Duhamel reſolved to try if he 
could not obtain a Volatile Alkali in a concrete form, by 
diſtilling the Volatile Spirit from Lime, brought nearly to 
the condition of a Fixed Alkali, by imbibing a portion of fat 
matter. With this view he diſtilled a great quantity of Vo- 
latile Spirit from a little Lime, and actually obtained a ſmall 
portion of Volatile Salt; becauſe the great quantity of Vo- 
latile Spirit had, in ſome meaſure, ſaturated the Lime with 
lat matter. "+ Ws 7D 


Mr. 


Mr. Duhamel tried alſo to bring Lime back to the condi. 
tion of a pure Abſorbent Earth, to decalcine it, if I may uſe 
the term; in order to try whether he could not by this means 
make it produce the ſame effect as Chalk. For this purpoſe 
he lixiv:ated ſome Lime four months ſucceſſively, pouring 
every day freſh water on it, and removing that of the pre- 
ceding day, together with the cryſtalline cruſt which always 
formed on it; and after leaving this Lime two years in the 
ſhade, he applied it to Sal Ammoniac. It produced a mo- 
derate quantity of Volatile Salt, which was very tranſparent. 
and feemed to be cryſtathzed in cubes. Thus we ſee Lime 
rendered very like Chalk. Yet it was pretty acrid on the 
tongue, and the Volatile Salt, obtained by its means, was 
more diſpoſed ta run into a liquid. than that ſeparated by 
Chalk: which ſhews that this Lime ſtil] retained ſome part 
of its former character, and that its transformation was not 
complete. . 8 ; 
| To conclude what relates to the Volatile Alkali of Sal 
Ammaniag, it only remains that we ſay a word or two of 
that portion of the earthy or ſaline additament, which, though 
fixed in its nature, ſublimes nevertheleſs with the Volatile 
Alkali, and gives it a concrete form. 

Mr. Duhamel, who, in every ſubject that he handles, o- 
mits, nothing worthy of attention, made ſeveral other expe- 
riments, with a view to diſcover whether or no the Salt of 
"Tartar, and the Chalk, carried up by the Volatile Alkali, be 
truly volatilized; and whether or no there be ſuch a ſtrict 
union contracted, between the Urinous Salt and theſe fixed 
ſubſtances, that the whole reſults in what is called a Concrete 
Valatile Salt; or if thoſe fixed ſubſtances be united but ſu- 
perficially with the Urinous Salt, which only carries them 
up along with itſelf in ſublimation, as Sal Ammoniac car- 
ries up ſeveral very fixed metallic matters. 

The reſult of the experiments made by Mr. Duhamel for 
this purpoſe is, that the fixed ſubſtances carried up by the 
Volatile Alkali.of the Sal Ammoniac are actually volatiliz- 
ed; that they make, as it were, one whole with it; and are 
fo cloſely combined therewith, that almoſt all the moſt cih- 
cacious means of ſeparating fixed from volatile matters arc 
unſucceſsful with regard thereto. Nothing, for inſtance, 15 
fitter to ſeparate a volatile fubſtance from a fixed one, than 
to mix the compound with a great quantity of water, and to 
diſtil the, whole, with ſuch a degree of heat as ſhall be ex- 
actly ſufficient to elevate the volatile part. In this manner 


Mr. Duhamel treated Volatile Alkalis replete with 55 
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Salt, and with Chalk : but though he applied no more than 
the gentleſt degree of heat ; nay, expoſed his mixture to the 
air only, fearing leſt he ſhould make the heat too ſtrong if 
he uſed fire; yet the fixed part, which rhe Volatile Salt had 
carried up with it, continued ſtill united therewith ; ſo that 
the whole paſſed over in diſtillation, or was diſſipated by eva- 
poration, without leaving any thing fixed at the bottom of 
the veſſel. 

He alſo juſtly looked on Acids as an effectual means of 
procuring the ſeparation, or decompoſition, he was in queſt 
of. We know that, with the Volatile Alkali, they form 
Ammoniacal Salts, which, though they are not ſo light as 
the Volatile Alkali, ſublime nevertheleſs with a moderate 
heat; and tbat, on the contrary, the ſame Acids with Fixed 
Alkalis, or Abſorbent Earths, form Neutral Salts, which 
reſiſt the violence of fire. On this principle Mr. Duhamel 


poured Acids, to the point of ſaturation, upon Volatile Al- 


kalis containing much Fixed Alkali, or Chalk. But this 
experiment ſucceeded no better than the foregoing ; for the 
mixture being put to diſtil, ſublimed wholly in Sal Am- 
moniac. Indeed a little fixed matter was left at the bottom 
of the retort z but the quantity thereof was too ſmall to me- 
Tit notice. EE | 

At laſt, the only way Mr. Duhamel could think of, for 
ſeparating, from a Concrete Volatile Alkah, the fixed parts 
which that Salt had rendered Volatile, was to expoſe it to 
the air, covered with a piece of gauze only; but in its d 
ſtate, without diſſolving it in water. The Volatile Urinous 
Salt was by this means diſbpated ; having deſerted the fixed 
part, which remained at the bottom of the baſon, and, be- 
ing expoſed to the fire, retained its fixed nature. But it 
took more than a year to effect this ſeparation ; nor are we 
jure that it was complete; for it is not certain that all the 
fixed part was left behind, and that ſome of it was not diſh- 
pated with the Volatile Urinous Salt. | 

This volatilization, this kind of metamorphoſis of a Fixed 
Alkali and an Abſorbent Earth into a Volatile Alkali, is a 
very curious phenomenon, and deſerves to be conſidered by 
the beſt Chymiſts. 

We ſhall. finiſh our obſervations on the decompoſition of 
Sal Ammoniac by Lime, with ſome reflections on the 


m—_— of the caput mortuum that remains after this diſtil- 
ation. | | 


This reſiduum is only Lime impregnated, but not ſaturat- 
cd, with the Acid of Sea-ſalt. II the diſtillation be urged 


. at 
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at laſt with a violent fire, the caput mortuum will be found 
formed into a maſs, ſeeming to have been half-melted. This 
matter 1s a kind of Phoſphorus, and emits light in the dark, 
when ſtruck with any hard body. Mr. Homberg was the 
firſt who diſcovered it to have this property. Having cal- 
cined, and melted together in a crucible, one part of Sal 
Ammoniac and rwo parts of Lime, with a defign to- fix that 
Salt, he obſerved the maſs remaining after the fuſion to have 
the property juſt mentioned. 5 

Lime, thus impregnated with the Acid of Sal Ammo— 
niac, is very improperly called by the name of Fixed Sal 
Ammoniac. This compound attracts the moiſture of the air, 
and even runs wholly into a liquid, if it be impregnated 
with much Acid. It hath almoſt all the properties of Fixed 
Alkalis. This liquid is called Oil of Lime, for the ſame 
reaſon that deliquated Salt of Tartar is called Oil of Tar- 
far. 
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PROCESS VI. 


Violatile Alkalis combined with Oily matters. A Volatile Oily 
1 Aromatic Salt. 


ULVERISE and mix together equal parts of Sal Am- 
moniac and Salt of Tartar: put the mixture into a 
laſs or ſtone cucurbit: pour on it gaod Spirit of Wine, till 
it riſe half an inch above the matter. Mix the whole with 
a wooden ſpatula; apply a head and a receiver, and diſtil in 
a ſand-bath, gently heated, for two or three hours. A 
Volatile Salt will riſe into the head; and then the Spirit of 
Wine will diſti] into the receiver, carrying with it a portion 
of the Volatile Salt. | 
When nothing more will come over, let your veſſels 
cool; then unlute them, ſeparate the Volatile Salt, and 
weigh it directly. Return it into a glaſs cucurbit, and for 
every ounce thereof add a dram and a half of Eſſential Oil, 
drawn from one or more ſorts of aromatic plants. Stir-the 
whole with a wooden ſpatula, that the Eſſence may incorpo- 
rate thoroughly with the Volatile Salt. Cover the cucurbit 
with a head, fit on a receiver, and, having luted it exactly, 
diſtil in a ſand-bath, as before, with a very gentle heat. All 
the Volatile Salt will riſe, and ſtick to the head. Let the fire 
go out, and when the veſſels are cooled take your Salt out 
of the head. It will have an odour compounded of its wh 
| prope 
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proper ſmell, and the ſmell of the Eſſence with which it is 
combined. This is an Aromatic Oily Salt. Put it into a 
bottle ſtopped cloſe with a cryſtal ſtopple.' 


OBSERVATIONS. 


Tu deſign of this operation is to incorporate and unite 
an Oil with a Volatile Alkali. Spirit of Wine is added in 
the diſtillation of the Volatile Salt, intended for this purpoſe, 
in order to prepare it for receiving the Oil, and combining. 
more eaſily therewith. This Salt hath the property, as was 
ſhewn in the preceding operation, to carry up with it part of 
the ſubſtances with which it 18 diſtilled. On this occaſion 
therefore, it is impregnated with a little of the Spirit of 
Wine; and this Spirit, which contains in itſelf an oily mat- 
ter, and is the ſolvent of Oils, cannot fail to facilitate the 
union of the Oil with the Volatile Salt, as it ſerves for a 
medium between them. Yet it muſt not be conſidered as a 
neceſſary one. A Volatile Salt, ſublimed with Salt of Tar- 
tar alone, would alſo very readily take up any Oil with 
which it ſhould be diſtilled. We have ſeen that Volatile 
Alkalis.are originally impregnated with much Oil, which is 
radically diſſolved in them; and conſequently they have a 
great affinity with that ſubſtance. 90 that if we diſtil them 
with Spirit of Wine, at the beginning of this operation, we 
do it not out of any neceſſity, but only with a view to acce- 
lerate or facilitate the intended union. 
In this diſtillation the Volatile Alkali always riſes firſt, 
and before the Spirit of Wine; which proves that it is much 
more volatile, though it be more ponderous than the Spirit. 
If the Spirit of Wine uſed in this diſtillation be very a- 
queous, it will diſſolve the Salt as it comes over, and will 
reduce it into a Spirit : but if, on the contrary, it be well 
dephlegmated, the Volatile Alkali will remain in a concrete 
form, and will not be diſſolved in this firſt diſtillation. 

If you deſire to have the Volatile Salt entirely diflolved in 
the Spirit of Wine, though highly dephlegmated, it mult be 
repeatedly diſtilled a great number of times with the ſame 
Spirit of Wine: for, though the ſmall quantity of Spirit of 
Wine, with which it unites in the firſt, diſtillation, be not 
capable of reducing it into a liquid, yet, as it takes up more 
and more every time it is diſtilled, it diſſolves at laſt, and 
then with the Spirit of Wine forms a fluid that appears per- 
fectly homogeneous. The Volatile Alkali is now rendered 
conſiderably milder by the union thus contracted, and is 

15 412 accord- 
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. Volatile Salt, theſe two liquors together immediately form a 


greater affinity than the Volatile Salt with water; and there- 
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accordingly called the Dulc: ified Volatile Spirit" of Sal An- 
moniac. 

When well dephivgnated Spirit of Wine is mixed with a 
Volatile Spirit of Sal Ammoniac, perfectly ſaturated with 


white opaque coagulum. But for this purpoſe you muſt not 
uſe a Volatile Spirit diſtilled with Lime; for then the expe- 
riment will not ſucceed. 

This coogutum does not ſeem to be the effect of an inti- 
mate union between the two ſubſtances mixed together, like 
that which reſults from the union of a Fixed Alkali with an 
Oil. It hath juſt now been ſhewn that Spirit of Wine and 
a Volatile Alkali do not readily unite together. I believe 
the effect rather depends on this, that Spirit of Wine hath a 


fore the Spirit, which ought to be perfectly dephlegmated, 
attracts the water wherein the Volatile Salt was diſſolved, 
which thereupon recovers its concrete form ; and being at 
that time mixed with the Spirit of Wine, it keeps that Spirit 
locked up among its parts, and hinders it from appearing 
with its natural fluidity. 
What confirms this notion is, that the coagulum, which at 
firſt ſeems to make but one whole, ſoon ſeparates into two 
parts, whereof one, which is ſolid, and nothing but the Vo- 
latile Salt concreted, lies at the bottom of the veſſel ; and 
the other, which is fluid, carinot be miſtaken for any thing 
but the Spirit of Wine, which, being diſengaged from the 
particles of Salt, recovers the form of a liquid, and, being 
the lighteſt, floats over the Salt. Yet theſe two ſubſtances, 
though now very diſtinct from each other, are not ſo pure as 
before they were mixed together. The Spirit of Wine hath 
diſſolved a little of the Volatile Salt; and, on the other band, 
the Volatile Salt retains a little of the Spirit of Wine. They 
may indeed be perfectly united and blended with each other, 
by the method above delivered; that is, by being frequently 
diſtilled and cohobated together, till they form one mixt; 
but then that mixt will be in a liquid form. 
The firſt time this mixture is diſtilled, a great deal of 
Volatile Salt riſes firſt, which is very fit to unite with an 
Eſſential Oil, and ſo to become a Volatile Oily Aromatic 
Salt. 
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PLATE, FIA 


FIG 286 opper Alembic. 


. The cucurbit or Body. 

The Neck. : 

The Head. 

The Beak, Noſe, or RENT 
The Retrigeratory, or Cooler. 
Its Cock: 

The Receiver. 


FIG. II. ef Glaſs Mlembic. 


The Cucurbit. 

The Head. 

The Gutter within the Head. 

The Beak. 

FIG. III. 4 long- necled Glaſs Alembis, 
The Body of the Matraſs, 

The Neck. 

The Head. 
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PLATE SECON D. 
FIG. I. A Glaſs Alembic of one piece. 
The Cucurbit. 

The Head. 

The Aperture in the Head, - 


Its Stopple. 
The Mouth of the Cucurbit. 


FIG. II. A Pelican. 


The Cucurbit. 
The Head. 
The Aperture in the Head, with its Stopple. 
D. The two curved Spouts. 

FIG. 11h JA Rew of Aludels. 


F I G. IV. A Retort. 


one oer 


Its Bowl. 
B. Its Neck. a 
FIG. V. Arn Engliſh Retort. 


PLATE THRIEME 
| FIG. I. A Reverberating Furnace. 
A. The Aſh-hole Door. 3 


B. The Fire- place Door. 
C. C. C. C. Regiſters. 


- "The 
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D. de Dome, Or Reverberatory. „ SES 6. V3" NGA, 9996 
E. The Conical Funnel. 53 
F. The Retort in the Furnace. 5 
G. The Receiver, + 5 
H. H. Iron Bars 2 dn the 3 
FIG. II. The Conical Funnel by 92 
F 1 G. i Back View of a Muffe. 
A. The bottom of the Muffle. 
BB. lm Arch, | 
C. C. C. Lateral apertures. 35 | 
8. IV. Fore-View of a Muffte. 7; 
Tis YV. 2 Melting Furnace. 7 


A. Mo The Baſe of the Furnace. 5414 

B. The Aſh-hole. 1 

C. D. The Grate for the Fire. is 

E. The Fire-place. 

F. G. * Curvature of the nl of the upper — of the Fire- 

Place. 

1. The Shaſt or Comer. | i 
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PLATE FOURTH. 
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| A C upelling Furnace.” = 

A. The Aſh-hole. 25 

B. B. Its ſliding Doors. 

C. The Fire- place. 

D. D. Its fliding Doors. - 

E. F. Small apertures in the Sliders. 

G. G. Holes for Bars to bear the Muffles. 

H. H. H. Iron braces in the fore-part of the Furnace, which 
form grooves for the Doors of the Fire-place and Ath- 
' hole to ſlide in. 

I. The upper pyramidal part of the Furnace. 

An aperture therein for managing the Coals. 

L. The opening at top. 

M. The Pyramidal Cover. 

N. The Chimney or end of the Shaft, on which the ne 

Funnel may be fitted. 

O. O. O. O. Handles for moving the ſliding Doors. 

P. P. Ears of the Pyramidal Cover. | 

N. B. The Furnaces, as repreſented in the two laſt Plates, 

are not in due proportion to each other. The Cupelling Fur- 

nice is much larger than it ſhould be, with reſpect to the Melt. 

ting Furnace. Theſe dimenſions are here given it, only that 

all its parts might be more diſtinctly exprelicd, than could have 

been done if we had made it leſs. 
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